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.DEAR READERSo

The haruest is the final stage in the process of gaining crop and animat yietds. But it
is only the beginning of the process of making these useful in the home and wider
economy. ln this Newsletter, various authors give insight into what happens after the
harvest: how smallholders handle, process and store farm products for home con-
sumption and sale and preserve seed for coming seasons.

There are many examples of local knowledge, particularly women's knowledge, of
low-external-input techniques which help ensure that there is still something to eat
during dry seasons and periods of calamity. AIso indigenous biotechnology, pafticu-
larly food fermentation, is involved.

Cases are described of how rural people are improving their postharvest technolo-
gy and how development agenb are assisting them in doing so. These inctude
efforts to harvest and preserve Nature's yield of pasture grasses, so that seasonal
differences in supply of animal feed can be partly evened out.

We received relatively little information about the problems and possibitities of
marketing farm products in such a way that little fossil energy is used and most of
the gains from processing and marketing remain with the farm families. lf you know
of inspiring examples of such low-external-input marketing, then please let us know!

The editors
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On-farm processing and storage of
agricultural praducts help secure a
year-round food supply tor rural
tamilies. Atl efforts to graw crops are
in vain if the yield is destroyed by
mould, insecfs and other pests before
it can be used. When production and
storage is successful, surpluses
beeome available far sale. Mast
smallholders, included so-called
"subsistence farmers", sell part of
their produce, at least in good years
or when in need of non-farm products
or services, such as medical care.
The sale of processed or stored
products can make an important
contribution to their income and
wellbeing.

After the
Julie van der Bliek, Carine Alders

and Ann Waters-Bayer

rt icles in this issue highlight some
of the many functions of posthar-
vest treatment of crop and animal

products. The great diversity of process-
ing techniques developed by rural people
permits:
. the productive use of wastes (eg, crop

residues);
. the use of loodcrops which require elab-

orate processing but have other advan-
tages, such as a high yield per hectare
or a good fit into the cropping pattern;

. long storage of farm products to provide
a more balanced and diversified food
supply and to bridge dry seasons;

. improvement in the nutritive value of farm
products (eg, higher vitamin release);

. an increase in market value by refining
products or by allowing them to be kept
until prices are higher.

Throughout the world, women play a
major role in postharvest activities at
household and village level. Their hard
work increases the value of harvested
products. They are often the custodians of
age-old secrets, as well as very capable
innovators who modify and improve both
old and introduced techniques, as shown
by cases from C6te d'lvoire, Sudan.
Thailand and Bolivia.

What technology is appropriate?
Numerous projects have tried to develop
"appropriate" postharvest technologies:
introducing new raw materials or equip-
ment and trying to make processes faster,
easier and more profitable. Unfortunately,
these well-meant efforts often met with lit-
tle success, judged by the extent to which
they have been adopted and have benefit-
ed smallholders. Criteria for selecting
Appropriate Technology (AT) were

defined by outsiders, or the technical
problems were considered in isolation,
rather than in their socioeconomic and cul-
tural context. Women were often
bypassed in the attempts to improve old or
introduce new technologies or products.

In mainstream research and develop-
ment, many schemes still advocate the
collection of raw materials from farms for
centralised processing in highly-mechan-
ised commercial factories, mills, dairy
plants etc. As a rule, this means that the
value added through processing is trans-
ferred to the large entrepreneurs.

Modern technologies and agrochemi-
cals have likewise brought big changes in
storage methods: large storehouses, new
building materials and ways of regulating
temperature. But these are often highly
dependent on fossil fuels and imported
equipment and expertise. Most small-
scale farmers have not benefited from
such large-scale changes, and certain
technologies are now known to have nega-
tive side-effects. Buildup of mould and
disease can be much greater in large
stores of, say, corrugated iron and demand
much heavier control measures than need-
ed in many traditional stores. The fungi-
cides and insecticides can cause health
problems and change the taste of the
stored products. Moreover, the traditional
knowledge of using low-external-input
techniques to cope with pests is eroded.

Reviving indigenous technology
Recently, somewhat more attention has
been paid to the processing and storing of
minor lood crops, like sweet potatoes,
which may play an important role in rural
survival strategies. However, many local-
ised crops, like enset (false banana) in
southern Ethiopia, although a staple food
in the area, are given little attention by
researchers even in the country itself.

Likewise, the increasing interest in bio-

Processing agricultural products is often tong
and tiilng work. These women in COte d,tvoire
chose to try out a screw press to ease the work
involved in making palm oil.

technology research runs the risk of deval-
uing indigenous crops and knowledge,
and favouring large commercial firms. In
his prize-winning article for the Rural
People's Biotechnology contest - a sum-
mary of which is included in this
Newsletter - Hamid Dirar suggests that
most research has no interest in "poor-
man's food" and concentrates on innova-
tions with large profit margins. The mainly
local significance of many indigenous
activities in biotechnology and other post-
harvest processes also contributes to their
marginal position.

To counterbalance the weight common-
ly given to modern technology, many
articles stress the value of indigenous
postharvest technology and the role it still
plays today. lt is standard practice, when
proposing a project to modernise storage,
to refer to the high postharvest losses
resulting from poor local storage methods
(which do exist). But why not take a closer
look at the successful ones, such as the
granaries built by the Aten in Nigeria, in
which cereal harvests can be stored for
several years? Or the natural methods of
protecting food and seed developed by
farmers in Mali?

Indeed, there is now a growing interest
in documenting these local technologies
and drawing the attention of researchers,
development workers and funding agen-
cies to the merits of preserving and
improving them.

Saving for hard times
A theme which keeps coming back in
reports on local food processing and stor-
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age is the vital role of these activities in
helping people through hard times. The
products of complicated fermentation
techniques developed in, eg, Sudan and
the Solomon lslands are valued as survi-
val foods and provisions for long travels.

Women have developed ways of pre-
serving even marginal raw materials such
as animal urine, hooves and hides as
emergency rations, but also as delicacies.
Strenuous harvesting and processing
techniques are applied to transform local
plants, such as enset, into edible and
nutritious food as well as a wide array of
other useful products. These are prime
examples of making optimal use of avail-
able resources. One can only marvel at
the ingenuity in thus managing to secure
family survival from limited resources dur-
ing hard (or even normal) t imes.

Needs are changing
Changes in food habits and resource
availabil ity lead to changing needs. Eating
habits of both urban and rural people have
been influenced by outside market forces
and convenience (eg, many people now
eat more bread and noodles). Crops such
as wheat, maize and rice have been
strongly promoted as staple foods in many
areas during colonial times and thereafter,
also in the form of food aid. This has led to
decreased production of indigenous
cereals and other food crops.

Changes in resource availability have
led to changes in landuse systems, eg,
shortage of grazing land induced some
Borana herders in Ethiopia to settle.

People adapt to changing conditions by
finding new solutions: new crops, new
storage or processing techniques, new
activities. Borana women have started
making hay to feed calves. Fulani herders
in Burkina Faso are likewise storing hay as
dry-season cattle feed. Farmers in Niger

have realised that their millet residues can
be sold as fodder, now that grazing areas
have become smaller.

ldentifying needs is a crucial step in this
process of adaptation. The articles dealing
with response to change underline the
importance of an integrated view of the
situation, recognising the interl inked
needs and problems of households.
Usually there are competing demands on
resources such as land, milk (calves vs
people) or crop residues (soil fertility vs
fodder). Sustainable development wil l
occur only when the local people them-
selves set the priorities and have the
opportunity to tackle what they see as their
most urgent needs.

Finding markets
Successful efforts to process and store
more farm products than needed by the
family or to make new products wil l be in
vain if they cannot be sold. However, find-
ing a market is not always easy, especial-
ly not for people who have recently
become entrepreneurs. The examples in
this issue about marketing, eg, by the
women's noodle-making group in Bolivia,
the silk weavers' association in Thailand
and the coconut-drying firm in
Bangladesh, all show the need for good
organisational structure and finding the
right market niche. All three groups try to
maintain strict quality control and explain
to consumers why their products are spe-
cial and worth the orice.

Making improvements
Documenting indigenous technology in
processing, storage and marketing of farm
products reveals scope for improvement.
Particularly the processing methods tend
to be lengthy and arduous. They consume
much of women's time and energy, and
often reouire a lot of fuelwood.

Technical imorovements can be made
by local people on their own, but can be
speeded up through fruitful cooperation
with outsiders. Many farmers are modify-

ing and improving their techniques
and products, and even chang-

ing them completely, some-
times influenced or induced

by outside changes.
Examples are given of
indigenous innovations
as well as develooment
processes resulting from

Why not take a closer look
at traditional granafies, like
this one made of clay, straw
and manure in Kajeland in
central Nigeria, which pro-
vide good on-farm grain
storage? The sorghum is
dried on rccks before being
placed in the gtanary.

combined efforls between researchers,
NGOs and vil lagers.

The success of a new technology
depends greatly on the process through
which it is developed. lt is important to take
into account what is already there (existing
technology, raw materials, infrastructure)
and what the users want. For example,
researchers in the Phil ippines sought the
users'views about improvements in grow-
ing and processing sweet potatoes.
Likewise, the women in C6te d'lvoire had
a chance to express their criteria for a new
palmoil press and to modify the press to
suit their way of working.

Staying in control
What was particularly imporlant to the
women in Cote d'lvoire was to retain con-
trol of the processing technique. Fearing
that young men would take over their work
and the economic gains if motorised
presses were introduced, the women
organised themselves and bought a screw
press. Also, the women's group in Bolivia
decided to keep their fate in their own
hands. They formed a collective and
sought ways to make noodles themselves,
using local cereals. Similar motives of
maintaining a viable and independent vil-
lage economy lie behind the activities of
the cassava bread-makers in Haiti.

Many technology{ransfer projects have
not succeeded because the benefits - the
higher yields and profits - did not return to
the people who traditionally do the pro-
cessing and marketing. This was a major
reason why schemes to modernise dairy-
ing in Nigeria did not succeed. These were
boycotted by the Fulani woman who, in the
past and still today, derive much greater
financial and social benefits from orocess-
ing and sell ing fermented milk products
themselves than by taking fresh milk to
commercial milk-collection centres
(Waters-Bayer 1986).

But care should also be taken in i l lumi-
nating local knowledge and innovations in
food processing and marketing. There is a
danger that these will be collected by out
siders and used for commercial purposes,
without benefit ing the people who original-
ly developed them. Dirar argues that
researchers should not take away knowl-
edge from local people, but rather decide
together with them about needs for
imorovements and assure that the local
people wil l indeed benefit from them. This
is an important aspect of the ethics of
research into indigenous technology. The
local people must stay in control!

Reterence
- Waters-Bayer A. 1986. Modernising milk produc-
tion in Nigeria: who benefits? Ceres I (5): 34-39.
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The winning entry for ILEIA's contest
on Rural People's Biotechnology was
a 2s-page article on "The lndigenous
Fermented Foods and Beverages ot
Sudan". Hamid Dirar spent six years
documenting age-old techniques of
food fermentation in Sudan, drawing
upon the rich knowledge of elderly
rural women. This gives a brief taste
of the longer paper.

Hamid A Dirar

Iermentation processes have lately
I caught the attention of food scien-
I tists because of the subtle changes
that take place in the food as a result of the
growth of micro-organisms in it. Positive
changes include an increase in vitamin
content, an improvement in protein digesti-
bil i ty and the development of desirable
flavours and colours.

At least 90 fermented foods are made in
the Sudan today. The Sudanese seem to
ferment just about anything edible or bare-
ly edible. In addition to the conventional
raw materials, such as cereals, milk, fish,
meat, fruit and honey, unofthodox materi-
als such as bones, hides, hooves, caterpil-
lars, locusts, frogs and cow urine are also
fermented as delicacies and/or pounded
oowders to use as condiments for sauces.

. v o L U M E  9 . N O . 3 .

Sophisticated sorghum products
The rural Sudanese traditionally eat sor-
ghum, which makes up about 80% of their
staple food. Fermented sorghum products
stand out as the most sophisticated foods,
prepared by the most complicated proce-
dures. The Sudanese make about 30 dif-
ferent fermented foods and drinks from
sorgnum.

These products seem to be unique in
several ways when compared with those
reoorted from other African countries.
Firstly, about 12 types of sorghum bread
are prepared in rural Sudan. This is quite
surprising, as Africa is not famous for
breads. Secondly, a number of foods and
drinks are made from malted sorghum
grain, including not only opaque but also
clear beers, which are also not common in
Africa. Energy-rich and easily transport-
able food for travellers is made from sor-
ghum malt; before eating, only water has
to be added, and the food swells to 3-5
times its original volume.

Some 3 million tons of milk are produced
annually in Sudan. Much of this is ferment-
ed into some kind of dairy product. There
are several truly indigenous products and
some which were introduced from the
Mediterranean and Middle East about 100
years ago. The dairy products vary from
lightly fermented byproducts of butter to a
thick brownish and rancid product (biruni)
which can be ripened up to 10 years.

Women innovate to feed theh Muslim husbands
duilng the holy Ramadan month: hulu-mur flakes
and dilnk, to cope with hunger and thirst.

Fermented and sun-dried foods, saus-
ages and moist fermented products are
made from several parts of slaughtered
animals: heart, lungs, kidneys, l ivers, ali-
mentary tract, fat and bones. In some cas-
es, meat is also fermented to tenderise it.

Also some vegetable products are
made from green leaves, seeds and
groundnuts as substitutes for sour milk
and meat.

Most reports about fermented fish prod-
ucts come from Asia; in Africa, fish is gen-
erally smoked or sun-dried. But in Sudan
there are several types of fermented fish
products, including sauces, pastes, dried
fish and fish eggs or roe.

Wine and mead
In northern Sudan, several types of wine
are made out of dates. In southern Sudan,
a mead of fermented honey called duma
is a favourite. The duma-making process
is unique: it is very fast, taking less than 12
hours; organisms which tolerate heat are
involved; and the key link in the process is
a special starter culture called iyal-duma
(seeds of duma). Every family brewing
duma for sale keeps its starter as a secret,
transferred from mother to dauqhter.

. l L E l A  N E w S t E T T E R . g 3 .  5
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The starter is originally raised from the
rogts of certain trees through a painstak-
ing enrichment technique. lt is then made
into a paste consisting of an aggregate of
a capsulated bacterium and two kinds of
yeast. lf washed thoroughly with water
and sun-dried after each use, iyal-duma
can be kept for years without losing its
capacity to immediately start up fermenta-
tion when diluted honey is added. This is
an advanced biotechnological process
carried out at the cottage level.

lnnovations by women
The women's technologies are very
dynamic as times and circumstances
change. The women are innovative, using
their traditional knowledge of food fermen-
tation as a basis for further exoerimenta-
tion.

For example, when the Muslim Arabs
entered Sudan some 600 years ago, they
married African women. These women
were faced with a Muslim husband who
fasts the holy Ramadan month and who is
quite hungry and thirsty in the evening.
This stimulated the women to invent two
products, based on traditional fermented
foods, for breaking the fast after sunset:
hulu-mur from brewing technology and
abreh trom sorghum bread. The first prod-
uct, with 31% absorbable sugar, was
developed to replenish glucose in the
blood, and the second to quench thirst.

Abreh takes the form of thin (0.25 mm)
see-through flakes, and is the finest sor-
ghum product of Sudan. After it is mixed in
water, it becomes a sweet, slippery sus-
pension that slips down the throat without
being chewed. Abreh and many other
thirst-quenching lermented products have
lactic acid as a common ingredient, and it
is possible that this acid has an effect on
the physiology of thirst.

In modern times when food colours
entered Sudan, women began to change
with time and respond to consumer
demands. For example, white, blue,
green, yellow and pink abreh is now sold
on the market.

Coping with famine
The history of fermented foods in Sudan
can be traced back to at least the Meroe
dynasty (690 BC - 323 AD). Most ferment-
ed foods appear to have been developed
to ensure dry-season nutrition of the fami-
ly or as survival foods for the drought
years which inevitably occur in the highly
variable climate of Sudan. This is indicat-
ed by the following:
. Most of the processing methods aim at

long storage.
. Most of the foods are prepared during

the short rainy season, when more raw
materials for fermentation are available,
and stored for the 9 lean months of the
year.

. The fermentation of marginal foods
such as hooves, hides, bones, fat and

6  . l L E l A  N E w S L E T T E R . g 3 .

Figure: Abreh production process
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urine suggests that a major aim was to
ensure survival during periods of food
shortage.

This suggests that the fermentation tech-
nologies have long played an important
role in indigenous self-help famine relief.

Banks of localfood knowledge
The traditional biotechnology of food fer-
mentation has not been a priority on the
research agendas of funding agencies.
lnstead, much attention is given to recom-
binant DNA techniques and other modern
genetic tools. The funds for research and
development in biotechnology are made
available mainly by multinational compa-
nies seeking large profits. Why should
they be interested in poor man's food?

It is important for poverty alleviation that
the traditional fermented foods and the
ways of preparing them be welldocument-
ed. The knowledge of the women who
invented and preserved these techniques
should be recognised and valued. This
could be done by establishing "food

banks" to preserve information about rural
food-processing methods which are in
danger of disappearing under the cultural
pressure of urban values on rural commu-
nities.

Modernisation in food fermentation
should be based on the needs of the peo-
ple who are supposed to benefit from it.
lmprovements in the existing technology
of rural people should aim at strengthen-
ing the role of fermented foods and bever-
ages in the struggle against malnutrition,
seasonal food shortage and famine.

Tradi t ionaland modern
Modern biotechnology could be applied to
research and development of fermented
foods at three levels:
. raw materials, to improve those which

are used in traditional fermented foods:
. process engineering, to develop

improved and appropriate bioreactors
for the solid substrate fermentation oro-
cesses common in rural people's bio-
technology;

. microbial starters, to improve their per-
formance.

Many areas of modern biotechnology
could be enriched by the micro-organisms
used by rural women. For example, the
yeasts used for duma have already prov-
en to be vigourous fermenters of cane
morasses.

lf the organisms involved in traditional
fermentation processes were carefully iso-
lated, purified and characterised, they
could probably be used to genetically engi-
neer starter micro-organisms. This might
enable the release of larger quantities of
vitamins and amino acids in the fermented
food, thus helping to improve the nutrition-
al value of the food for rural people.

T

Hamid A Dirar, Faculty of Agriculture, University of
Khartoum, Sudan

Note: The very detailed information which Hamid
Dirar gathered during his field research, together with
information trom the literature on African foods, will
be published in December 1993 with CAB
International, Wallingford, Oxon OXl0 8DE, UK. The
title of the book will be The indigenous fermented
foods of the Sudan.
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indigenous food preservation

Saving it for hard times
emotu is the easternmost province
of the Solomon lslands, one of the
Melanesian island nations in the

Western Pacific Ocean. The islands of
Temotu, also known as Santa Cruz, are
separated by more than 300 km of ocean
from the other islands of the Solomons.
These rainforest-clad islands are in the
equatorial zone and receive abundant
rainfall of 4000 mm annually, with a tem-
perature range of 23-32'C. Although there
is no distinct dry season, the heaviest
rains occur from November to May, during
the southern hemisphere's cyclone sea-
son.

lslanders practise shifting cultivation of
yams, taros, sweet potato and cassava in
family gardens. Tree crops including
breadfruit, forest nuts, oceanic lychee and
a variety of other fruits, seeds and
legumes are also cultivated in multistorey
gardens surrounding the vil lages and
throughout the tribal landholdings. Cash
crops are coconut and cacao. External
inputs are only rarely available. lslander
agriculture is a good example of an
indigenous low-external-input system.

Within the province there are two dis-
tinct cultural groups. The Melanesian peo-
ple live on the larger volcanic islands,
while the Polynesian people inhabit t iny
outer islands on the watery fringe of the
province. While these two groups cultivate
essentially the same crops, their posthar-
vest handling of these is very different.
The Melanesian people have developed a
unique drying technology for breadfruit,
taro and other forest crops, while the iso-
lated Polynesian lslanders prefer to use
their own methods of anaerobic fermenta-
tion in earthen pits to preserve their foods.

Drying nambo
Nambo is the local term for dried starchy
foods having a biscuit-like crispness.
Traditionally lslanders dried breadfruit
(ArTocarpus altiIis), ceftain taros (Alocasia
and Crytosperma spp) and oki orTahitian
chestnut (lnocarpus fagiferus), but today
most nambo production is limited to
breadfruit.

Making nambo is usually a community
effort directed by the women. Extended
lamily groups come together to dry large
quantities of breadfruit once or twice a
year when the fruit is in season. The fruits
are harvested when fully mature, yet still
firm, and roasted over an open fire the
next day. Fifty to 100 fruits are roasted at
a time in large fires unti l the skin becomes
black and hard like charcoal and the flesh
softens. This is also the preferred method
for preparing breadfruit to eat immediate-
ly. When cool, the roasted fruits are
peeled with the flat of a knife to flake off the

. v o t u M E  9 . N o . 3 .

Stories are still told in the villages
of Temotu Province about the trading

voyages of their ancestors, in
outrigger canoes across the open
ocean. Their boats were laden with

products to trade with neighbours on
distant islands. Some of the foods

had been dried to preserve them tor
the long voyages. While the

outriggers are no longer used, the
traditional drying technology and

inter-island trade is still an important
part of their lives. Susan Brown and
Edward Mayer tell how the lslanders

dry and ferment foods for storage
and transport.

Susan Brown and Edward Mayer

crisp burnt skin. The tender flesh is then
cut into small wedge-shaped chunks of
a b o u t 2 c m x 3 c m .

Drying takes place on a variation of the
Pacific lsland stone or oit oven. A oit of
appropriate size, determined by the
amount of breadfruit to be dried, is lined
with porous coral rock. A wood fire is built
in it and additional coral rock is olaced on
the fire to be heated until red hot. For nor-
mal baking, volcanic stones are used in
the ovens, but the calcium in the coral is
thought to enhance the nambo flavour. A

Louisa Sakinga mixes curry flavoured nambo on
the drying rack.

:
;
!
c

drying rack to hold the breadfruit chunks is
builtfrom woven bamboo splits orfrom the
root of the pandanus palm. More com-
monly used today is a rack made of wire
mesh used for drying chil i peppers or
coconut.

When the wood has burned down the
coals, the fire no longer smokes and the
rocks are glowing red hot, the rack is put
in place about 1 m over the oven, either
suspended by rope or set on rock or tim-
ber supports. The rack holds a 6-8 cm
deep layer of breadfruit chunks that are
mixed periodically to prevent burning.
Woven pandanus mats or thatched leaf
panels are draped from the drying rack to
enclose the fire and prevent heat loss.
Heat continues to radiate from the ovens
for about 12 hours. As the rocks cool, the
rack can be lowered to use the heat more
efficiently. Factors determining drying time
are humidity, variety of breadfruit, amount
of fruit held in the tray, type of wood
burned and oven size.

When the nambo is thoroughly dried
and cool and its texture is crisp and
crunchy, it is packed in woven coconut-
leaf baskets. These are lined with several
layers of a large dried forest leaf that is
known to prevent humidity and moisture
from spoiling the nambo. The baskets
sealed in this manner are stored in the
kitchen rafters above the cooking fires.
Alternatively, any available storage con-
tainers, tins and plastic bags are now
used. Nambo keeps for 6 months to 1 year
and is redried if it absorbs any moisture
during storage. Extremely popular as a
snack, nambo is eaten alone and with the
local forest nuts, ngali (Canarium spp),
alite (Terminalia catalpa) and cut
(Barringtonia spp) nuts. lt is also cooked
with coconut milk and eaten with oreen
leafy vegetables.

Pit fermenting masi
Pacific lslanders probably developed
ways of fermenting foods as a response to
the unpredictable and irregular weather
patterns of the region. The lslands are vul-
nerable to destructive storms, cyclones
and tidal waves, which can ruin subsis-
tence crops and leave people without food
for periods of 6 months or more before
new plantings and the established tree
crops once again become productive. The
technique of pit fermentation is wide-
spread throughout Polynesia, from the
outer Temotu in the west to the
Marquesas lslands in the east. The fer-
mented foods stored in pits remain edible
for indefinite periods of time. On many of
the lslands, including Tikopia and Anuta in
Temotu Province, they are also dietary
staples, eaten and enjoyed daily.
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Production ol masi, the local name for
these fermented foods, is a simple low-
technology, low-input process. Foods
most commonly used include breadfruit,
cassava, unripe plantain or banana and
tenatu, a popular forest fruit (Burkella
obovata). The process will be described
using cassava, one of the most popular
types of masi.

After harvesting, the cassava is peeled,
cut into large pieces and either placed in
baskets and submerged in fresh water for
3 days or soaked in a plastic bucket,
changing the water once or twice during
the 3 days. Most other foods are prepared
for fermentation without soaking. Once
softened, the cassava is crumbled by
hand into granules and is i'eady for fer-
mentation.

Pit sites are on the well-drained soils of
the higher areas of these small islands.
The pits range in size from 70 cm diame-
ter X 70 cm deep for family use, to large
communal pits used for storage in case of
natural disaster and for use during feasts.
The soil on the sides of the pit is firmly
packed. Then it is lined with 4-5 layers of
woven coconut-leaf panels and then 4-6
layers of the fresh broad leaves of a local
Heliconiavariety, which grows profusely in
any wet area.

The prepared cassava is put into the
pit and packed firmly to remove any air
pockets. This is extremely important
because it is an anaerobic fermentation
process, and spoilage wil l occur around
an air pocket. The pit is then sealed by

covering the food with layers ol Heliconia
leaf, with the coconut-leaf panels on top,
similar to the pit lining. Clean rocks are
piled on top of the covered food to press
and seal it off.

Initially, food is interred in the pit for at
least 6 weeks, during which fermentation
occurs. After this period, the masi stabilis-
es and ages. The pit is periodically opened
to remove masi for use, or to add addition-
al food to ferment. The masi is eaten as a
traditional island pudding by mixing in with
coconut milk, wrapping it in banana leaves
and baking it in the stone oven.

Similar to other fermented foods such
as cheese and wine, flavour develops as
the masi ages. Pits are maintained for
many years. Periodically, when the leaves
of the lining begin to deteriorate due to the
weather and soil moisture levels, the masi
must be removed and the pit relined.
lslanders have added a final lining of poly-
ethylene sheets in a recent innovation that
extends the length of time between relin-
ing.

Problems and potentials
A local youth group from the Reef lslands
presently runs a marketing cooperative to
sell nambo in Honiara, the capital of the
Solomon lslands, where the product is
well-known and enjoyed. Unfortunately,
the quality of the nambo is often poor.
lmprovements need to focus on:
. storage, to eliminate smoky taste and

off-color caused by storage above the
cooking fires;

. packaging to insure freshness;

. selection of the best breadfruit varieties
for flavour and texture.

There is also potential for improving
nambo's marketability by adding flavour-
ing. While we were Peace Corps
Volunteers in Temotu, we initiated a small
flavouring trial together with a local pro-
ducer, Louisa Sakinga. Small quantities of
nambo were made in three flavours: curry,
garlic and soy sauce. Other nambo pro-
ducers were sceptical at first but, after
tasting the finished product which had a
unique pleasing flavour and good quality,
many felt they would like to try this innova-
tion themselves.

The nambo-making process needs
much firewood. This could become a criti-
cal issue as the province population con-
tinues to increase and nambo marketing
grows in volume. Because of a natural
abundance of suitable fuelwood in the
past, there is no tradition of planting such
species. Therefore, any development of
the nambo-making process must include
adequate plans to ensure a sustainable
supply of wood.

In the case of masi, there are currently
no commercial uses for it, although there
is potential for drying the fermented prod-
uct and grinding it to a flour to be used in
biscuits, breads and other baked goods.
To make commercial production easier,
producing masi in large sealed plastic
buckets could be tried.

Sadly, masi-making traditions are slow-
ly being abandoned. Due to population
pressure, lslanders are moving away in
increasing numbers and often are
ashamed to make masi in outside commu-
nities. Masi production is also being
neglected at home because of the
increased availability of packaged foods.
This is an unfortunate development,
because fermentation enhances the
food's nutritional value, especially B vita-
mins, and because masi can be stored
indefinitely.

Nambo and masi are two indigenous
postharvest products which have eco-
nomic potential and good food value and
which provide food security for the
Solomon lslanders. lt is important to
encourage these processing traditions
through economic development which
includes improvements in these tech-
niques.

Susan Brown and Edward Mayer
formerly: lmproved Temotu Traditional Agricultural
Programme, Solomon lsland Ministry of Agriculture
and Lands, Research Division. present address:
69 Colonial Rd, Rochester, NY 14609, USA
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woven
coconut
Ieaf panels

Fermentation pits can vary in size frcm 70 cm diameter and 70 cm deep to communal pits used for stor-
age in case of natural disaster and lor use during feasts. (Drawing made by Susan Brown/Puck Sluijs).
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Enset is a staple lood for mittions of Ethiopians.
Scraping the leafsheaths to produce gola uncha
for enset bread is very strenuous work,

Enset, also known as false banana, is
a staple tood tor about l0 million
people in southwestern Ethiopia. But
farmers are largely alone in their
efforts to improve enset production,
as scienfisfs have paid liltle attention
to this crop. The Farmers, Research
Project set out to discover how
farmers grow and use enset, and took
a special look at the comptex and
strenuous work involved in enset
processing. This is the first step in
seeking ways to ease a main task of
the women.

Judith Sandford, Helen Kassa and
Kefale Alemu

nset (Ensele ventricosum) is a crop
with many uses, for human food, for
livestock feed, for industrial fibre, as

binding material in fences and house-
building, for mattresses and seats, as
packaging material, and as substitute for
plates or umbrellas. We deal here only with
its use as food in the Welaita District (5000

. V O t U M E  9 . N O . 3 .

km'?in area with about one million people)
of southwest Ethiopia. Figure 1 shows the
principal parts of an enset plant. The most
important for human food are the pseudo-
stem and its leafsheaths, the corm (under-
ground bulb) and the central shoot.

High energy producer
Enset thrives in subhumid areas, although
it can also be found in drier climates. lts
preferred altitude range is 1500-2g00 m. lt
grows best on well-drained soils that are
rich in organic matter with a pH between 5
and 7. The plant has a life cycle of 4-7
years (more at higher altitudes) and pro-
duces seed once, at the end of its life. lt
can be grown from seed but is normally
reproduced vegetatively (cloning) after
harvesting the plant, by transplanting
suckers that emerge from splitting and
burying the corm.

Enset grows in dense groves surround-
ing farm homes. The plants can reach a
height of 4-8 m or even more, at a density
of up to 3000 plants per hectare. Welaita
farmers recognise over 100 different
varieties and divide them into two classes.
"female" and "male". This has nothing to

do with reproduction; it is based on traits
such as strength and taste.

The plant is most productive if harvest-
ed at maturity, but can be harvested at anv
time after about 2 years of age. Expressed
on an annual basis, enset left to maturity
in Welaita yields 1.3 - 3.5 more edible
energy per hectare than peasant-grown
maize, which yields about 3000 kg grain
per hectare (Kefale & Sandford 1991).
The edible product is high in energy (19'0
kilocalories/gram) but low in crude protein
(2-5o/oby weight).

Gender issues
Both men and women are involved in
growing enset, but in Welaita it is most
commonly associated with women. Men
do the cloning and much of the replanting,
and usually decide where the enset is
grown. Women are involved at this stage
in giving their opinion on variety selection,
carrying seedlings, manuring, thinning
and sometimes also weeding.

Women are solely responsible for har-
vesting (men are not allowed near har-
vesting women) and processing enset.
The senior woman of a household decides
when a plant is to be harvested and how
its products are to be used, what will be
eaten at home and what will be sold. The
income is hers to spend.

Range of food products
Enset appears as a food at most meals.
Various food products of different quality
are made from different parts of the plant,
but may be mixed to produce ameal. Gola
unchais made out of the outer sections of
the pseudostem (the leafsheaths) and
godetta uncha is made from the pounded
corm and lower inner stem. These are the
most plentiful products and are used to
make the most common food from enset,
the flat bread-like ukedo uncha. The
uncha is made into dough, wrapped in
enset leaves and cooked on a griddle.

Other foqds can also be made from
these products, including batchera which
is eaten at the major New year festival.
Batchera is usually made from godetta
uncha by adding milk, butter and onions
after roasting the uncha on a griddle.

/fima is the highest-quality product and is
made by straining off a starch extract from
the gola and godetta uncha before fermen-
tation. ltima can be cooked with milk and
butter to form the most prestigious food-
slult mutua. This is served only on special
occasions or to important visitors.

Boiled fresh corm is also eaten. lt is an
inferior food, compared with other enset
products and other staple foods. The corm
comes from an immature plant, usually
about 3 years old, often a "female" one
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(supposedly less fibrous and "sweeter").
Some varieties of enset and certain

products are thought to have medicinal
properties. The corm of an immature clone
is fed to someone with a broken bone. A
ponidge-like product called aereta, made
from itima, is fed to a new mother to help
clean out the uterus and enable her to pro-
duce more breastmilk. Newly-circumcised
boys and girls are also fed aereta.

Laborious harvesting
Harvesting is usually done by small work-
ing parties formed by groups of friends
and close relatives (often through the
female l ine). This labour may be given free
or in return for payment, depending on the
wealth of either party. The payment may
be in cash or a share of the enset orod-
ucts. Harvesting is very labour-intensive.
Depending on the size of the working par-
ty, it may take a day to harvest as few as
two enset olants.

After being cut off, the leafsheaths are
taken to a scraping board propped up
against another enset plant. One at a time,
the sheaths are bent over a line of enset
fibres stretched across the top of the
board, and are scraped from top to bottom
with a tool made from a split bamboo stalk.

The leafsheaths from the lower pseudo-
stem can be scraped until only the fibres
are left, which are then left to dry. The
sheaths from higher up the pseudostem
are of poorer quality, and less can be tak-
en from them. The topmost section of the
sheaths is not scraped. The leaf sub-
stance which is scraped off falls into a pit
dug at the base of the board and lined with
enset leaves. This lorms the main enset
product, gola uncha.

Complex fermentation
The further processing of various parts of
the harvested plant is extremely complicat-
ed, as the following description shows. No
part of the plant seems to be wasted.

Godetta uncha is made from the inner
hardened section of the stem (wosa) of a
mature plant and from the corm of both
mature and immature plants. Both wosa
and corm are reduced to a pulp by pound-
ing with a toothed wooden pestle, and then

removed and put in a lined fermentation pit.
The pounding continues until the senior
woman declares that enough corm has
been eroded to leave only a thin outer layer.

The pulp produced from both the corm
and the pseudostem (godetta and gola
uncha) may be strained to produce the
starch extract, itima. This is fermented in a
separate lined pit.

A mixture of herbs, orange, banana,
onion and garlic are rubbed into the sides
of the hollowed-out corm to facilitate fer-
mentation. The leafsheaths from the top of
the plant are added, after at least some of
their bitter skin has been removed. Then
pura is added.

Pura is made from immature enset,
about a year old, by burying a section of
pseudostem in a shallow hole in the
ground. lt is left to ferment for about 15
days in the wet season, but for a month in
the dry season. The women can tell when
it is ready by the smell.

Careful protection
Both the corm containing the pura and the
pits with gola uncha, godetta uncha and iti-
ma must be sealed. The enset leaves lin-

ing the pit walls are folded over to cover as
much of the top as possible. More leaves
are placed over the top, tucked in down
the sides and fastened with dried leaf-
sheaths tied around them. The corm is
sealed in a similar way. Sometimes large
leaves are folded into pyramids over the
closed pits and corm to give fufther protec-
tion from rain.

The pits are left for about 15 days in the
wet season, longer in the dry. They are
then opened so that the pura fermentation
mixture from the corm can be divided
among them. The fibrous solids in the corm
(which came from the top of the pseudo-
stem) are squeezed and added to the gola
uncha. The remaining liquid and the solids
scraped from the bottom of the corm are
added to the itima and godetta pits. These
are covered again and left to ferment. lt is
unusual for the pits to be left for more than
two months, although some women may
let enset ferment for up to 18 months.

Final processing
Before use, both godetta and gola uncha
still have to be refined. This is done imme-
diately before cooking. First, as much liquid
as possible is removed by wrapping the
uncha in enset f ibres and wringing it out,
like wet clothes are wrung. The uncha
then forms a crumbly substance which
can be pulled loose from the fibres.

At this point there are still many fibres
which need to be reduced to a manage-
able size. The uncha is oounded into a
mass and chopped rapidly. The resulting
crumbs are kneaded and the mass
reformed to be chopped again. This is
done repeatedly until the uncha is consid-
ered fine enough. For the finest food prod-
ucts, those which can also be made from
itima, the powder must be sieved to
remove any fibres still intact.

Further research needed
Welaita women stress the hard work of har-
vesting and processing enset. Not only is
much time and energy required; also, most
of the work has to be done in the enset olan-
tation rather than in the house or its fore-
court where, eg, maize can be processed.

The next step is to find out which oper-
ation in enset harvesting and processing
the women regard as most troublesome
and how their work could be eased, eg, by
designing and testing a better scraping
technique. In developing appropriate tech-
nology for this key crop in the Welaita
farming system, it will be important to
ensure that women do not lose their
present influence in deciding how the
enset oroducts are used.

Reterence 
I

- Kefale Alemu & Sandford S. 1991. Enset in North
Omo. FRP Technical Pamphlet 1. FARM Africa,
Addis Ababa. 49 pp.

Judith Sandford, Helen Kassa and Kefale Alemu,
FARM Africa. PO Box 5746. Addis Ababa. Ethiooia
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Figure 1: The principal parts of the enset plant

Farmers' Research Project

Farmers were the first agricultural scientists, and have been developing agriculture over thou-
sands of years. But in many countries there is now a huge gap between formal agricultural
research and farmers. The Farmers' Research Project (FRP) being implemented in southwes-
tern Ethiopia by the nongovernmental organisation (NGO) FARM Africa promotes partnership
between local farmers, Ethiopian researchers and various NGOs involved in agricultural deve
lopment. The aim is to increase the capacity of all partners to carry out successful farmer-orien-
ted research.
All 7 scientists in the FRP team were born in Ethiopia and are committed to local development.

They bring together NGO and government staff to do diagnostic studies of farming systems;
encourage farmers - both men and women - to try out "best bets" to improve these systems and
encourage scientists to carry out needed back-up research; hold courses in Rapid Rural
Appraisal and On-Farm Research; arrange seminars and workshops to bring farmers and
researchers together; and prepare technical pamphlets which inform non-farmer partners about
farmers' knowledge and needs, eg, in enset production.
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The experience of the Aten
anawuri l ies near latitude 8'35'E
and longitude 9"N in the south-
west of Jos Plateau, partly on the

plateau (1400 m elevation) and partly at its
foot (1000 m). The annual rainfall of about
1500 mm falls mainly between April and
November, but also in the weeks before,
air humidity is already high.

Acha - pride of the Aten
The main cereal is acha (Digitaria exilis),
an ancient small-grained crop domesticat-
ed in Africa. In some parts of Africa, it is
called fonio. Acha is the staple food of the
Aten. They say that uprooting acha means
annihilating the Aten.

The Aten also grow millet and sorghum
and tried growing maize for some years.
But maize needs chemical fertiliser. The
Aten say this weakens the soil, which
demands more and more fertiliser each
year. Besides, fertiliser has become very
costly. So now the Aten are investing
renewed energy in growing acha, which
does not need feftiliser to do well. But
there seems to be no farming venture
without problems: weeding acha is very
tedious work, and women do this for up to
8 weeks of the year.

As acha is very important to the Aten in
terms of nutrit ion, economy and culture,
they store it with great care. They have
developed a granary called a rumbu, in
which threshed acha grains can be stored
safely for many years. lt is a matter of
pride for Aten farmers to still have older
grains in the rumbu when new grains are
harvested. These are then added to the
grains from previous years.

A particular year's harvest may remain
in the rumbu for 3-4 years without any use
of chemicals to control pests. Some Aten
even claim that they can store acha for up
to ten years in this way. Almost without
exception, the farmers continue to use this
traditional storage method, not only for
acha but also for millet and sorghum.

Smoke controls pests
The granary is made of local clay, mixed
with acha straw, in the form of a multisto-
rey structure with props also of clay. The
ground floor is divided into a kitchen and a
staircase. The upper storey has several
small chimney-like compartments. Some-
times there is even a third storey. Each
man is expected to build his own rumbu,
and to teach this art to his sons.

Within a few days after the grains are
put in storage, the heat and smoke from
cooking on the ground floor drives out or
kills any pests stored inadvertently with
them. The smoky conditions generally
keep away new pests. The heat reduces
the moisture content of the orains to a

. v o t u M E  9 . N o . 3 .

Farmers want to store their cereal
harvests vvell to provide a secure

food supply for the family. They also
vitant to be able to keep grains to sell
wben prices are higher, rather than

when tbe market is glutted right after
harvest. But they face problems

of maintaining the right moisture
content in stored grains and protect-

ing them fram pests. Through
generatians of learning from

experience, the Aten people of
Ganawuri have developed effective

ways of dealing with these problems.

Sunday Odeh and Paul l j ih

level which prevents microbial or fungal
growth. The firewood and cereal stover
used by the women for cooking thus serve
for both preserving and preparing food.

The rumbu is constructed in such a way
that only the family has direct access to
the upper compartments. This helps pre-
vent stealing by outsiders. In formertimes,
a man guarded the grain also against
pilfering by female family members and
personally allocated grain to each of his
wives. These days, however, many
women may take what they need to cook
for the family. But they are not allowed to
sell any of their husband's acha.

Modernising the rumbu
In recent years, the style of rumbu con-
struction has been changing. Now, both
traditional and modern rumbus can be
found. The traditional ones are circular or
slightly oblong in shape, covered with
grass. The small thatch cover can be
removed easily to give access into the var-

A long tradition of long storage

ious compartments. A disadvantage of the
traditional rumbu is that, if fire breaks out,
both the roof and the grains are lost.

This is why some farmers have now
made rumbus which can be roofed with
corrugated iron sheets. The modern rum-
bu is built in a rectangular form, by laying
mud bricks instead of molding the granary
walls into shape in the traditional way. lt
looks l ike a normal house, but the upper
storey is divided into a passage way and
many small "rooms" for different types of
grain.

Independent storage
ln the wetter areas of central Nigeria, the
government has stafied to build huge
steel silos. These are also meant for cen-
tral storage of surplus grains from subsis-
tence farmers. However, it will take some
years before these silos are widespread. lt
is also questionable whether such high-
external-input storage structures will be
attractive to Aten farmers, who pride them-
selves in their skil ls and independence in
grain storage. The rumbu is l ikely to main-
tain its superiority for some time, serving
to hold the family's grain needs as well as
to "feed" the national silos, if the Aten
choose to sell some of their surplus.

Modern science has not been able to
offer anything which is as cheap and effec-
tive as the rumbu, which is made exclu-
sively with local materials and requires no
chemicals. Grain farmers l iving in other
areas with similar climatic conditions could
learn much from the storaoe methods of
the Aten farmers.

I

Sunday Odeh and Paul ljih, c/o ILCA, PMB 2248,
Kaduna, Nigeria

completed rumbu
with thatch cover
that can be
raised and lowered

upper storey
with storage
compartments
(A, B, C, D)

ground floor
with fireplace
and staircase

Figure 1: Traditional rumbu for acha
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Cribs, which have the double function
of storing and drying corn cobs, are made
of wood and thatch. In the humid savan-
na of southern Mali, the canes of Flugia
virosa (in Bambara Mpalan-mpalan) are
among the preferred building materials.
The construction itself consists of a wov-
en round wall with a conical thatched rool
and is mounted on a stand about 1.5 m
above ground. This guarantees good air
circulation. The pre-dried cobs are put
into the crib, under which a fire is l i t. The
{ i re is  kept  burn ing dur ing the ent i re
period needed for complete drying of the
cobs (2-4 weeks). Sometimes, the cobs
are also fumigated by adding insect-
repelling leaves to the open fire. The cobs
remain in these cribs for about 8 months.

Granaries are used for products which
undergo little or no postharvest treatment,
eg, millet and sorghum heads, and cow-
peas and groundnuts in their shells. Also
built of wood and thatch, the granaries
provide good ventilation and protection
from rainfall. The products are already
dried before being stored, sometimes with
additives for better preservation, Storage
time is 6-8 months for legumes and 2-3
years for cereals.

Silos differ in shape and are either sunk
into the ground (underground silos) or
made of moulded clay, the so-called "ban-
co". The underground silos are made in
lateritic soil and are traditionally used to
store fresh root crops (sweet potatoes,
yams). The "banco" silos are mainly for
cereals. They may be separate construc-
tions with a thatch roof to orotect from
rain, or large receptacles inside the home.
The former generally hold cereals (millet,
sorghum, rice, acha) from the family farm.
The latter belong to individuals and are
preferred pafiicularly by women for stor-
ing cereals from their own plots.

To make an outdoor silo, the loam or
laterite must be carefully chosen; often
material from termite mounds or loam
from local deposits is used. Water and
some stalks of acha (Digitaria exilis) are
added, and the mass is left to ferment for
at least a week. lt is then well kneaded
before starting construction. Sometimes,
a wooden skeleton is used to stabilise the
wall. The foundation is usually made of
wooden timbers supported by rocks. The
"banco" for making the first ca 50 cm of
the silo wall is often mixed with additional
substances, eg, the residue of fatty mate-
rials for waterprooling and plant extracts
to repel insects. For better preservation of
the stored oroduct. the inside of the silo
may also be whitewashed with active
extracts.

Indoor silos are built along the same
principles. However, important differences
make the work more difficult, and much
dexteritv is demanded from the builder.

These silos have no roof and no founda-
tion. They are conical cylinders made of
rings placed on top of each other and have
at least two openings: one at the top and
the others on the sides. They are built in
the open, in a place exposed to the sun,
using particularly carefully chosen and
well-kneaded "banco". The rings are
formed according to the dimensions of dif-
ferent levels of the silo, their weight being
a crucial criterion. The silo is assembled
and whitewashed, and the order of the
rings is marked. Then, they are taken
apan and moved, ring for ring, into the
nouse.

Jars and gourds are small domestic
receptacles used mostly by women to
store small quantities of seed (rice, acha,
cowpea, Bambara groundnut, sesame
etc). lf necessary, the products are treat-
ed before being stored.

Storage treatments
Traditional treatments for storage involve
coating the storage container with plant
extracts to ward off pests (rats, insects,
mould); and/or treating the products
directly with extracts (sprinkling, coating).
The treatments are prepared and carried
out by the owner of the stored product.
Women often farm this task out to their
husband or sons. The box summarises

Traditional storage of larm pl
Preserving the fruits of hard agricultu-
ral labour has always been a major
concern of farmers. Over the years,
they developed ways to treat and store
harvested products, using only local
resources. Until recently, these tech-
niques formed an integral part of the
intormal education ot youths. But the
promotion of manufactured pesticides
did not stop short of the villages.
Particularly in the last two decades,
ehemicals have been introduced at an
ever-increasing rate into peasant
farming. Profiting sometimes trom the
label of modernism, they' were often
accepted without comparing their per-
formance (preservation etfects, envi-
ronmental impact) with that of tradi-
tional technigues. Now, young people
are no longer being taught how to use
the local resources which could play
such an important role in self-develop-
ment. Here, some valuable traditional
techniques in Mali are described.

Siaka Kon6

Ihe setting is southern Mali in the
I Sudan zone. During the rainy sea-
f son, from June to October, rainfall

is 900-1200 mm. Temperatures vary
between 20 and 40oC. Successful stor-
age depends on a good fit between the
major components of the chosen technol-
ogy: the type and preparation of the stor-
age container (granary, silo, jar, gourd)
and the treatment or pretreatment of the
products to be stored.

Storage containers
Traditional storage containers include
cribs, granaries, silos, jars and gourds.
They are mainly built by men, who learn
the technique as they grow up.
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roducts
the main extracts used, treatment tech-
niques and their effects. The most com-
mon forms of active extracts are:
. Powder made of green leaves. Leaves

or leafy stalks are collected and
crushed in a mortar. The crushed mass
is dried in the sun, and then chopped
and pulverised. The powder is sieved.

. Powder made of root bark. Roots are
collected and cleaned by scraping the
surface. The bark is removed with a
knife and crushed in a mortar. The
crushed mass is dried in the sun, then
chopped and pulverised. The powder is
sieved.

. Crushed plant mass for coating prod-
ucts. The plants (or their pafis) are col-
lected and crushed in a mortar, and
may be mixed with further ingredients.

Exposure to smoke is also a common
treatment. Seeds of vegetables (okra,
pumpkin, tomato, pepper), maize, millet,
cowpea and Bambara groundnut are well
preserved by hanging them in the kitchen
above the smoke of the cooking fire.

Extracts from non-indigenous essences
such as neem (Azadirachta indica) are
rarely used in the vil lages, mainly
because these species are not widely dis-
tributed in the area and the vil lagers lack
information about the preservative effects
of these extracts.

Oil coating for medium-term grain preservation

The simple technique of oil coating is widespread in Mali. The dried grains (cereals, legumes)
are well impregnated with oil or melted butter and stored in closed containers. As fatty sub-
stance, the non-edible residue from home production of oil or vegetable butter is most com-
monly used.

In Senegal, studies of this ancient preservation method revealed the following:
. 5 ml of oil are needed to treat 1 kg of grain;
. the coating has an inhibiting efiect on insect eggs and larvae;
' a second treatment after about 12 days eliminates the risk of survival of any eggs and thus

increases chances for good preservation;
' the effective preservalion period is about 4 months, after which the treatment should be

repeated;
. only about 20 kg of the product to be stored can be treated manually;
. storage can be done in simple containers such as jars, sacks etc.
To treat 1 00 kg of cowpea in this way, 5 ml/kg x 2 treatments x 1 00 kg = 1 litre of oil would be
needed. At a price of 100-150 F/kg sheabutler in rural Mali ,  this would cost 150 FCFA at the
most, if sheabutter of the local food quality is used (butter residue is even cheaper). In com-
parison, trealment with 2 capsules of carbon tetrachloride (eg, Trogocide) at local market price
would cost at least 250-400 FCFA (1 FF = 50 FCFA). Thus, despite cedain insufficiencies and
inconveniences in its application, oil coating can compete with conventional chemical treat-
ment.

Moreover, this technique could become even more competitive, as there are still possibilities
for optimising i t ,  such as:
. improving the coating procedure by using simple stirring devices;
' during or after coating, adding plant extracts with inseclrepelling or insecticidal properties

to the product to be stored.

Research and development should be aimed at optimising this traditional technique.
Unfortunately, however, the rural extension services are promoting modern preservation
methods based on external inputs and do not appear to be very interested in improving
tradit ional techniques in the l ight of modern scienti f ic knowledge.

lndigenous plants for preserving food and seeds

Many indigenous plants can be used to protect harvested crops from insect pests. Rice,
Bambara groundnut, cowpea and cereal seed can be sprinkled inside the granary or sack with
powder from the green leaves of cassra nigricans. seeds of vegetables (eg, okra, gourd, sor-
rel, cowpea) can be sprinkled or mixed with plant ashes before storing in a closed container.
This also protects the seeds from mould" Powder from the vines and leaves of Cissus quad-
rangularis protects cowpea (seed as well as food grain) from insect pests for 1-2 years, wnen
sprinkled inside the storage container. Cotton seeds can be protected by coating lightly with
powder of buds and berries of Diospiros mespiliformis before drying and storing. To protect
maize, millet, sorghum, acha and rice from insect pests and to keep the product in its original
state, 5-10 cm layers of leaty stalks of Flugia firosa is alternated with layers of the crop.
Sprinkling and mixing with powder lrom Maerua angolensis leaves, as well as coating tubers
and the inside of storage containers, protects from insects and mould, maintains germination
capacity and preserves the original state for up to 7 years (with maize, millet, sorghum, cow-
pea, Bambara groundnuts and tubers, eg, yams). Another insecl repellent added to the inside
coating of the silo (maize, millet, sorghum, acha and rice) is powder from the root bark of
Prosopis africana. This also helps to preserve cereals for 3-5 years. cowpea and Bambara
groundnuts can be protected by coating the product with crushed Prosofora senegalensis,
mixed with plant ashes. After coating, the product is dried in the sun before storage. Unripe
fruits of Pterocarpus santalinoidescan either be added as a crushed mass, or incorporated into
the inner coating of the storage container, to protect maize, millet, sorghum, acha, rrce, cow-
pea and groundnuts from insect pests for up lo 7 years. The same group of farm products can
be protected for 1-5 years by whitewashing the inside of the container with a powder-water
emulsion of leaves and/or fruits of Swartzia madagascariensis. A 5 cm thick layer of this pow-
der can also be spread in the container. Finally, residues of sheabutter can be used to coat
seeds of cowpea and Bambara groundnut to preserve them.
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Fusing tradition and science
to design a better granary

Proper storage of harvested grains is important to small-scale farmers. For a
strong and efficient store, the right materials must be chosen to construct it.
Most of these used to be tound in the natural environment but, with increasing
population pressure, they are not always freely available any more. Farmers
need to adjust their designs, and benefit from experiences from elsewhere. A
few years ago, in a course for extension staff in the Moru area of Southern
Sudan, the best of traditional ideas and new ideas from outside were brought
together.

Roger Sharland

1| mongst the Moru people the most
!l important storage container for

Fmost of the main staple, sorghum,
is the granary called kiro. Each wife, or
other independent woman, has her own
granary and kitchen. The women have the
responsibility to keep enough grain. Men
build the stores. So both men and women
must be involved in looking for improved
technology.

The Moru granary, still widely used,
consists of a large woven basket raised on
a timber platform. The basket is plastered
and protected by a grass roof. Access is
from the top by raising the roof. The
capacity of a granary relates well to what
a family needs to store. lt lasts for a long
time, and can be carried to a new home
when the family decides to move.

Traditions and changes
Each part of the granary is named and
should be made from the right materials,
to assure that it will be strong and lasting.
Suitable trees are readily available in
remoter areas, but are in short supply in
more densely populated areas. Ten ditfer-
ent species of timber and creeper may be
used in constructing one granary. A raised
granary normally has many uprights
including the legs, the supports for the
basket and the supports for the roof. lt is
not unusual to find 18-20 uprights reach-
ing from the ground.

The basket was traditionally plastered
with buffalo dung, giving a smooth finish
and good protection against insects, but
this is now very difficult to get. Cow dung
is occasionally used, but is not wide-
spread.

Bringing in outside knowledge
However, there were problems with the
traditional storage system. We therefore
wanted to bring together the indigenous
technical knowledge of the local farmers
with outside, scientific understanding of
pests and diseases, in order to design a
more efficient granary. In October 1986 a
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one-weeK course on slorage was
arranged for all extension staff in Mundri
District, both men and women. lt was orig-
inally planned that an expert from outside
would conduct the course. The pro-
gramme included building his design of an
"improved granary". Materials were col-
lected and ready. Unfortunately, the out-
side exoert could not travel from the
regional capital, Juba. Nevertheless, the
course went ahead.

Theoretical teaching was given on the
main enemies of stored grain (mould,
insects, rats and mice) and the four main
environmental factors affecting their multi-
plication (heat, moisture, air and dirt).
Then some practical recommendations,
applicable in many situations, were given.
This theoretical teaching was straightfor-
ward. The problem was the practical part:
building the "improved granary". No-one
present had ever done this, although all
the participants had built traditional gra-
naries. And at this very point, the theoreti-
cal scientific knowledge needed to be
linked with the participants' traditional

The imprcved grunary: combining old ptactice
and new knowledge.

knowledge and skills. The problem was
solved by passing the design of the
"improved granary" into the hands of the
pafiicipants. They built it using their tradi-
tional skil ls and knowledge, supplemented
with the new knowledge which they had
just gained during the course. The result
was a new granary with its roots firmly in
the traditional design but incorporating
adaptations based on the "outside" knowl-
edge. The main factors incorporated were
(see figure):
1. using only six legs, thus reducing the
number;
2. raising the platform slightly to a level
above 1 m (rats and mice can not jump
up);
3. using supports for the basket that rise
from the raised platform rather then the
ground;
4. rat guards are put on the legs;
5. the inside of the basket is coated
smoothly with anthill mud and slime from
a vine (Cissus integrifolia);
6. attaching the roof to the basket with
poles reaching the platform rather than the
ground.

A major improvement was the reduced
number of uprights (easy access for
rodents) and the protection of these
uprights with rat guards. The use of rat
guards was introduced by reference to the
existing practice to prevent rats getting at
maize cobs hung from the roof: half a
gourd is threaded through a rope, with the
concave upwards, so that the rats cannot
get round it. Rat guards on a granary are
new, but the idea was already in the com-
munity.

Combining "o ld"  and "new"
This design proved both practical and effi-
cient in reducing the amount of grain
destroyed by rodents and insects. lt could
not have been reached purely from tradi-
tional knowledge and experience. lt like-
wise could not have been designed in a
practical way except by those used to
building the traditional granary and famil-
iar with the materials and their limitations.
This was further facilitated by having
course participants from different parts of
the district, each knowing slightly different
methods of construction, although with a
uniform basic design. The pros and cons
of different ideas could then be discussed.

Roger Sharland, OAIC, Box 21736, Nairobi, Kenya
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sion recommendation of broadcast appli-
cation. During the dry season, the stalks
are gradually decomposed by the soil fau-
na, especially termites.

Farmers appreciate the sand{rapping
more than the fertilising effects of stover.
As fertiliser, they prefer a mixture of crop
residues and manure. The straw then
decomposes more quickly and has a bet-
ter effect on the following crop. Moreover,
broadcast application of crop residues at a
rate of 2 Vha stimulates weed growth and
increases weeding time by 25-30%. This
may be another reason why farmers prefer
concentrated application of organic matter.

Competing demands
Farmers in Niger are obviously aware of
the beneficial effect of crop residues on
soil fertility and erosion. However, millet
residues are scarce and are imoortant in
feeding strategies. Broadcast application
of crop residues for soil improvement, as
proposed by research and extension,
competes with traditional uses. In peri-
urban farming systems, the sale of millet
residues is another competitive factor.
The common practices and farmers' pref-
erences can explain their reluctance to
adopt the recommendations.

The holistic view of the farmers was
underestimated. Farmers should be
offered a range of options (eg, decompos-
ing of household refuse, increased use of
locally-practised agroforestry systems,
improving manure quality) so that they can
choose and build them into their own ways
of using resources.

I
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ln the West Atrican Sahel, extension agencies have started to promote the
recycling of organic matter such as crop residues and animal manure to deal
with problems of soil erosion and low soil fertility. But farmers are reluctant to
adopt it. To find out why, researchers from the University of Hohenheim and
the ICRISAT Sahelian Center studied how farmers in western Niger currenily
use millet residues.

John Lamers and Petra Feil areas, farmers have become aware of the
rising market value of crop residues
(Speirs & Olsen 1992). Particularly around
urban centres, millet stover is harvested
and sold on town markets for about 7-10
FCFA/kg (in 1992/3). This income can be
imponant during years of poor grain har-
vest (Hopkins & Reardon 1989). Around
the capital Niamey about 20% of the millet
residues are cut and carried from the field
( lcRrsAT 1992).

From fields near vil lages, some millet
stalks are collected for brri lding granaries,
fencing or making mats. In areas where
firewood is scarce, stalks are used as fuel.
Children use the pith to make toys.

Halting erosion
Wind erosion damage is a vicious cycle:
decreasing soil feftility and reduced yields
lead to a surface crust unsuitable for olant
growth. As there is less straw, the top sand
layer becomes more prone to wind ero-
sion. The only way to break this cycle is to
improve soil fefi i l i ty and rebuild the soil.

Farmers know that stalks orotect the soil
from erosion. They apply millet stalks from
more productive patches or branches of
shrubs as mulch, so as to capture the air-
borne sand and regain a sandy topsoil.
They concentrate this material on specific
bad spots, instead of following the exten-

Table 1: Common uses of millet crop residues in western Niger

N o n- h a rvested re s i d u e s Harvested residues

Animal feed* Mulch Cash by-

| fter grain harvest, most millet and
!l sorghum stover is left in the field,

Flwhereas cowpea and groundnut
hay are harvested and stored as feed.
Livestock owners send their animals to
their fields to graze during the day and to
manure by night. Farmers also accept
offers by herders, who camp their animals
on fields in return for bundles of
unthreshed millet. The herds thus have
access to crop residues to eat, while the
farmers obtain organic manure.

Cattle, goats and sheep normally do not
eat stalks at the onset of the dry period,
because the millet leaves and herbaceous
plants in the fields are more oalatable. But
in very dry years, even low-quality stalks
are a precious feed. The stems are cut into
small pieces to improve their digestibil i ty.

lmproving l ivestock diet
As the quality of the stover declines with the
advance of the dry season, many farmers
supplement the animal diet with leaves and
fruits of trees and shrubs. Some preferred
species are Balanites aegyptiaca,
Silerocarya birrea, Faidherbia albida and
Ziziphus mauritiana. Tree pods are collect-
ed and brought to the animals, or the ani-
mals are taken to the trees and eat the pods
which fall naturally or are knocked down by
herders. Farmers also like to include millet
bran, cowpea and groundnut hay in the
feeding ration, especially of sheep.

Farmers also appreciate the feeding
value of weeds such as Eragrostis tremu-
la, Commelina forskalali and Alysicarpus
ovalifolius. Around urban centres, the men
make modest earnings by collecting and
sell ing these weeds.

Stalks for home and sale
With the gradual loss of natural grazing
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Animal teed* Fuel
products

Manual
crafts

Own animals

Exchange
with herders

Fertilising
eftects

Anti-erosive
effects

For own
animals

For own useHuts Huts
Granary Granary

Fence Fence
Mats Mats
Fodder

* Eventually results in manure after passing through animals
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eople and calves compete for milk
in pastoral systems. Especially in
poorer households with few cows,

taking more milk for humans and leaving
less milk for the calves can stunt the
animals'early growth and increase the risk
of calf mortality. Loss of calves makes the
family even poorer.

Despite major economic changes in
Africa, livestock production will remain the
main engine of the livelihood systems in
semiarid areas such as Borana. The goals
of development must include sustainable
improvements in animal husbandry to
improve human welfare. To reduce risks
of calf mortality, betterfeeding is often pro-
posed. But do the seasonal fluctuations in
plant growth, the often high stocking rates
and the existing labour demands present
major barriers to implementing such prac-
tices?

Traditions and change
The Boran keep suckling calves in or near
the family hut until they are strong enough
to join calf herds that graze close to the
camps. The married women traditionally
supplement the calf diet with cut-and-car-
ried native grasses and water hauled from
wells and springs.

The pastoral system is changing under
the pressure of human population growth,
loss of land and growth of local town mar-
kets. The Boran are becoming more set-
tled. Their cattle are producing less and
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less milk from an increasingly restricted
resource base. Although cereal cropping
by the Boran is increasing, they also buy
grain on markets. To obtain cash for this,
many families living near towns prefer to
sell milk rather than animals, which would
dig into their herd capital. Increased milk
sales are at the expense of milk intake by
calves. The present pressures are stimu-
lating the Boran to consider new ways of
doing things.

The Boran are innovative. Over 90% of
their camps now have kalo, or dry-season
fodder reserves for calves and other less
mobile stock. The kalo vary greatly in size
and may contain valuable native legumi-
nous trees such as pod-bearing acacias.
Kalo appear to have become widespread
In less than 20 years, which is unusually
fast for an agricultural innovation in a
rangeland setting. Some Boran have also
been experimenting with different grazing
rotations near their camps, where more
cattle must be supported because access
to more distant pastures has been lost.

Joint research in calf feeding
When scientists at ILCA (lnternational
Livestock Centre for Africa) began to
investigate calf management and forage
interventions in the early 1980s, conven-
tional top-down research approaches
were still used. Exotic legumes and trees
were screened for their biological suitabil-
ity. ldeas from the pastoralists as to how

Pastoral wo
they try to solve their problems were not
directly incorporated into the research.

The exotic forages were disappointing.
They suffered from the low annual rainfall
(500-600 mm, with somewhat longer rains
in April-June and short rains in October)
and cool temperatures ('l 9'-24.C) on the
Borana Plateau, which ranges from 1000
to 1600 m in elevation. Some fodder trees
which initially performed adequately were
later killed off by termites and other pests.

A partnership between ILCA and the
nongovernmental organisation CARE-
Ethiopia helped change this orientation.
Through their grassroots interactions, the
CARE staff were able to gain insights into
the local people's priority problems, on
which ILCA could then focus its research.
The daily lives of the pastoralists were far
more complicated than the researchers
had imagined. The priorities of the pastor-
alists had more to do with solving problems
of labour and access to water and other
resources, than with animal production
itself. Calf management was a smaller
issue nested within these larger problems.

The interactions between ILCA, CARE
and the Boran increased the awareness
that preparing and storing range vegeta-
tion fordry-season feeding was a key issue
in improved calf management. In the past,
the Boran had probably not thought of
making hay because they used to be more
mobile. Pastoralists who move their herds
seasonally cannot take haystacks with
them. In view of the recent changes in con-
ditions for livestock-keeping, the Boran are
open to practices that would have been
less appropriate only a generation ago.

Better calf nutrition
Haymaking was first introduced by CARE
extension staff in one central region in
1989, and raised considerable enthusiasm
among the Boran. There were also efforts
to promote locally-built water cisterns to
catch run-off and provide an additional dry-
season water source for both people and
calves. Hundreds of households were
initially affected by these innovations,
which were expected primarily to improve
human welfare by reducing women's work-
load at critical times of the year.

However, studies of their actual effect
suggest that the greatest benefit was in
terms of improved calf nutrition. The total
labour inputs of the married women who,
among many other things, also care for
the calves were not as great as had first
been thought.

The Borana women cut and dried local
grasses such as Cenchrus, Chloris and
Pennisetum species in June, near the end
of the long rains, for use as hay in the

I
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lmproved calf feeding can enhance animat production, as shown by Borana
pastoralists in southern Ethiopia. Exotic inputs are not needed; instead, native
grasses and legumes can be used more eftectively by harvesting some for
later use. Borana women, who are traditionatty responsible for managing
calves, have been trying out such new techniques.

Layne Coppock

. v o L U M E  9 . N O . 3 .



IOPIA

-t

I

I

en harvest hay for calves
warm dry season afterthe shoft rains. The
grass was air-dried, and the women were
trained how to stack it. Some households
made 200-300 kg of hay, which is enough
to supplement the diet of 5-6 calves
through the dry season.

Analyses showed that the hay from local
grasses was very suitable for improving
calf nutrition in terms of protein content
and digestibility. lt had considerably high-
er nutritional value than the brown grass-
es which the women traditional.ly cut and
fed to calves in dry periods. The Boran
recognised this difference in terms of the
continued greenness of the dried hay
compared with the standing grass.

Add water and acacia
In many cases, the grass hay is all that is
needed to improve dry-season calf nutri-
tion. Sometimes, however, extra water
may be needed to increase the calves' hay
intake, and Acacia fortilis pods can pro-
vide extra protein. When water is available
from cisterns. studies showed that the
Boran prefer to give the extra water to the
calves.

Although acacia pods are very nutritious
for animals, it is difficult to gather enough
pods if the family is not lucky enough to
live near large, productive trees. Using
native forage legumes to supplement the
grass hay may be attractive to such fami-
lies. But it is the presence of the base of
grass hay that allows effective use to be
made of small amounts of forage
legumes. This illustrates the interdepen-
dency of innovations.

To hay or not to hay?
Observations and interviews among the
Boran revealed that the women had amole
time to make hay during the late wet sea-
son, and that all family members contrib-
uted some labour to this task. Thus, the
amount and timing of labour did not seem
to be a problem.

The Boran saw the following problems
with haymaking:
. lf the short rains in October are unusu-

ally good, the hay can become moist
and spoil if it is not properly stacked.

. lf households have to move, hay has to
be left behind and is thus wasted.

The first problem could be solved by train-
ing in drying and stacking hay. The second
problem would be serious for only a few
families. A poor long wet season is prob-
ably the main reason for moving later in
the year. As hay is made near the end of
the long rains, families already know by
then whether a
decide whether

is likely and can
be worthwhile to

make hay that year.

. v o L U M E  9 . N O . 3 .

Woman-to-woman extension
The research and develooment exoeriences
thus far show that considerable imorove-
ments in calf management are possible
even with increasing pressure on resources.
New and simple ideas that improve the use
of local resources which are already appre-
ciated by the Boran seem to work best. lt is
unlikely that top-down research with exotic
technology could offer as suitable a solution
so quickly.

Socioeconomic features of haymaking
are also attractive to the Boran.
Haymaking transforms a communal graz-
ing resource into a private one in the form
of a stack behind the hut. The benefits of
haymaking in terms of yield and calf survi-
val directly reflect inputs of time and effort
invested. Hay is a highly visual innovation.
Producers can see the impact quickly. In
contrast, exotic forages intended to
improve pasture quality in communal
grazing areas are less attractive, especial-
ly if the biological performance is anything
less than outstanding.

Another advantage of haymaking is that
it needs next to no external inputs and the
women can teach each other how to do it.
This allows them to be relatively indepen-
dent of an understaffed and undedunded
extension service and an almost nonexis-
tent farm supply service. Unless social val-
ues change, or the women take on heavi-
er workloads in the future during the latter
part of the long rains, haymaking should
spread quickly in Borana mainly through
woman-to-woman extension.

We had hoped to observe the spread of
haymaking among the Boran, but regional
insecurity came with the change in the
central Ethiopian government in 1991.
There are now plans to continue work in
system analysis and pastoral develop-
ment in Borana. Knowledge of precisely
where and when haymaking was intro-
duced will provide a measuring stick to
assess rates of diffusion of this innovation
in years to come.
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The calves are kept inside the house. The hay supplements can easily be hung frcm the wicker watts.
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Like the Borana wamen in Ethiopia, Fulani men near Dori in
northern Burkina Faso are trying to improve the dry-season supply
ot feed - and thus of milk - by cutting and storing grass in the w6t
season. Dori lies on the edge of the Sahet and receives about 60A
mm rainfall per year, mainly from July to October. As cropping

expands in the savanna to the south, it is becoming more and more
difficult for the Fulani to practise transhumance: taking their herds
to different paslures in the wet and dry seasons. BEaAP gee bax)
is promoting a livestock-keeping system suitable for setiled herds.
At BERAP, the Fulani are learning to "bring the bush into the barn".

The training and study centre CFHBERAP (Centre de Formation et
d' Echanges/Bureau d' Etudes et de Rdalisations Agro-Pastorales)

was opened in Dori in January 1991 by the Fulani veterinarian
Boubakar Sadou Ly and fhe Swiss communication speeialist Hedy
Biihlmann. ln the centre, herders as well as tieldworkers in teehni-
cal services and projects jointly analyse the situation of pastoral-
ism in the Sahel. Local knawledge and innovations lrom elsewhere
are combined ta develop an improved livestock-keeping system.

The innovations are tested in a small unit for research in plant and
animal production, soil improvement and water management. The

research results are fed back into the training. BERAP is also
building up a small documentation centre about livestock hus-

bandry in the Sahel.

Photos and lext by

Hedy Biihlmann

At the BERAP tralning centre, the herderc learn 1
how to make a barn with a slanted roof to protect'
hay from ruln, sun and anlmals.

q
%{.

b,

 '
The grass is then left to dry in the sun. Horse-
drawn four-wheeled carts are used to transport
large loads of hay to the barn, where the grass is
stored for the dry season.

<lt is the dream of herders in the Sahel and the
savanna to have full calabashes of milk right
through the dry season.

i
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They learn how to sharpen and swing a scythe so
that a man standing upright can cut larye quan-
tities of grass quiekly and easily. Before the end
of the Hiny season, they cut the grass while its
feed value is still good.

A
As soon as the feed value of the natural grazing
begins to drop in the dry season, the Fulani start
feeding some of the hay to selected cows,
Already after using hay for one season, they
rcpoded that their animals werc healthier, fewer
calves died and the cows gave morc milk,

Most of the milk is pro- I
cessed and sotd by the'
Fulani women, who are in
contrcl as soon as the
milkers (men or boys)
hand over the calabashes
to their wives and moth-
ers. ln some paris ol
Africa, women have long
been making cheese, but
this is new for the Fulani
near Doil. At BEBAP they
leam to make cheese in
addition to the fermented
milk products they usually
sell.
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what happdlis t'ff'SiffEEt potatoes?
Sweet potato production is part of
many smallholders' strategies to gain
a secure food supply. Emmanuel
Manzungu examines the role of sweet
potato in rural homes in Zimbabwe,
particularly in the activities of
women, and asks how projects
" i m provi n g " sweet potato prod ucti o n
will affect the local economy.

Emmanuel Manzungu

|llweet potato is nowhere but every-
\,wnere. rr ooes nor realure In
Yz,moaowes nalronar sralrsrcs. as
do the staple maize, the small grains such
as sorghum, the big foreign-currency
earners such as tobacco and cotton, or
the crops that "oil" the country such as
groundnuts and sunflower. Yet sweet
potato is in the mandate of two institutes in
Zimbabwe's Department of Research and
Specialist Services (R&SS) - both
Agronomy and Horticultural Research.
And it is certainly found in the informal
"crop statistics" of many people in rural
areas, where about 80% of the total
population lives.

Low-input crop
Sweet potatoes are seldom grown as
a majorcrop. When the rains begin
in late October, the farmers
rush to plant their maize,
groundnuts, cotton and

do they find time to plant sweet potato
vines on ridges and mounds around the
home. In most cases, this is done by wom-
en, helped by their children. Virtually no
mineral fefti l iser is used. Nor is manure
used, as it was all applied in the fields. No
pest or disease control is practised, unlike
in cash crops. Indeed, next to no external
inputs are used in growing and storing
sweet potatoes.

The actual cooking of the tubers is easy
work. However, more fuel energy is need-
ed than to prepare sadza, the local cereal
dish made of ground maize meal. This
means that the women have to collect
more firewood and must sometimes walk
great distances to get it.

When the tubers are plentiful, they are
eaten on their own but. as reserves dwin-
dle, they are used as a bread substitute
with tea. As a rule, sell ing is l imited and
very local. But a few farmers do grow
sweet potatoes for commercial purposes.

More than just harvesting
Harvesting is never done at a single
stroke. The procedure involves striking a
balance between meeting daily needs for
home or for sale, and allowing continued
growth of the crop. The woman does the

harvesting herself, while

^ her cJrildren do the less

,/ \ skilful work of collecting
Q J the tubers. She selects
./ tubers that are not too

immature or too mature,
and takes care not to
bruise them. This is
done without the aid of
a tool. After harvest-

ing the selected
tuber, she refills

the hole with
soil, to allow

the other
tubers to keep

growing. After the
larger tubers have been

removed, the rest can receive
the full benefits from the nutrients

(mainly from the leaves) and water.
The tubers are left in the ground long after
growth has ceased.

Multiple harvesting thus gives the fami-
ly a long supply of tubers and permits
inexpensive field storage. Tubers gener-
ally do not store well after harvest. In-
ground storage reflects farmers' rational
economics. By the end of the wet season,
the opporlunity cost of land is low, so a
plot can be left for some time under sweet
potato. Harvesting is more than just har-
vesting; it is a groMh stimulus as well as
a storage operation.

At some point, however, the tubers have

to be harvested so that they do not
become too mature and lose eating qual-
ity. They must also be protected from
domestic animals let loose after the main
harvest and lrom naughty children who do
not mind at all the "hard work" of digging.
This is why the woman eventually
removes the remaining tubers and puts
them in an well-hidden hole, known as
fimh in the Shona language. Tubers can
be kept there as long as three months.

Saves money and time
The contribution of sweet potatoes to both
household and local economy remains
invisible to most economists. Sweet potato
is a source of carbohydrate. lt occasionally
replaces sadza, offering a relatively cheap
alternative and breaking the monotony.

Many women save money by using
sweet potato as a bread substitute. Not
only the price of the bread itself is saved
but also much time, which is also "calcu-
lated" by farmers. Most rural dwellers
have to travel far, sometimes up to 5 km,
to buy bread. But who has time to do this?
The woman is often busy in the fields, the
children are at school and the man may be
tending cattle or doing off-farm work, pos-
sibly as a migrant laborer. The sweet pota-
to is practically at the house door.

Need for improvement?
Commercialisation of sweet potato
appears to be limited and the crop's poten-
tial seems unexploited - a potential
defined by development agents. This is
why a joint project has been proposed by
R&SS, FAO and the Zimbabwan exten-
sion service Agritex. Project planners
assume that farmers need access to
"improved" varieties and exposure to "bet-
ter" larming techniques.

In its present form, the project raises
many questions:
. Promoting varieties that are virus-free

through tissue culture could lead to
unforeseen problems. Will the farmers
pay the full cost of the planting material?
lf not, are the subsidies which the gov-
ernment is removing under the
Economic Adjustment Programme
coming in again through the backdoor?

. Are the new varieties as tasty as the
local ones? Willthey be accepted by the
rural people and, if not, what happens to
the project? Are the planners prepared
to back down or will they bulldoze
through in spite of everything?

. Howwell dothe newvarieties keep? Can
they be haruested over a long time with-
out significant loss of yield and quality?

. How suitable are the new varieties for
the women, who are at the centre of
activities right from the field to the pot?
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Will the women need new knowledge to
deal with the new varieties? What new
labour demands wil l be made on them,
and what wil l they gain?

. Do the new varieties need high external
inputs, and wil l this compete with the
need for inputs for the main food crops?

. Will "projectising" the crop create more
sweet-potato farmers and increase the
yields, leading to oversupply on local
markets? What happens then?

. The introduced virus-free varieties will
be reinfected if they are close to infected
local ones. Will the latter be destroyed to
safeguard the new ones? As new varie-
ties often have low resistance to dis-
ease, what would a loss of local varieties
mean lor rural food securitv?

Involving farmers
Such questions point to the narrowness of
projects meant to bring development to
the rural areas. These interventions,
although well-intentioned, may bring ruin
to the "beneficiaries".

Farmers should be active pafticipants
right from project conception. This calls for
more imaginative ways of involving farm-
ers than merely surveys to ask what they
need. Projects are too often formulated on
the basis of "realities" captured in weeks
or even days! The rationality of what is
happening in rural areas is the casualty in
such development games. More time has
to be invested together with farmers,
especially women, in understanding the
complexities and dynamics of existing
low-input strategies of sweet potato pro-
duction and use.

I

Emmanuel Manzungu, Dept of Soil Science,
University ot Zimbabwe, PO Box MP 167, Mt
Pleasant. Harare. Zimbabwe.

Sweet potato

Originally from South America, sweet
potato (/pomoea batatas) is now one of
the most widely distributed crops in the
tropics. Optimal growing conditions are
800-1000 mm rainfall, high tempera-
tures (25-30'C) and well-drained,
slightly acid, sandy-loamy soils. Sweet
potato can be grown to around 2500 m
elevation, but will "freeze" if it gets cold-
er than 10'C. Easily adaptable to a
wide range of cropping systems, the
plant is useful for diversifying food
syslems. The tubers, which mature in
4-5 months, contain mainly starch and
water, but also important quantities of
edible protein and micronutrients.
Young leaves can be used as a vege-
table and the vines can be fed to live-
stock.

t\ ur multidisciplinary team did week-
! l long Rapid Rural Appraisals
- (RRAs) at four sites in the uplands
of northern Philippines. We then verified
the information in a dialogue forum involv-
ing farmers (equal numbers of men and
women) from these sites, extensionists,
researchers and policymakers. This was
an avenue for the "outsiders" to consult
the farmers and to give feedback about
the findings.

Basic but beautiful
We found that sweet potato is grown main-
ly for subsistence and/or as feed for swine.
It is an important substitute for rice, espe-
cially in times of food shortage. Many
farmers still remember that sweet ootato
was the only survival crop during World
War ll, when the grain reserves were pil-
laged by the invading army. Such a tragic
experience showed them the value of stor-
ing food.

Sweet potato has found numerous nich-
es. lt is grown not only in backyards, in
swidden fields and on terrace areas, but
even in the crevices of stone walls, where
it produces planting material and forage.
ln the paddy terraces, baliling plots with
raised beds in attractive patterns - triang-
les, circles, even initials of names - are
made to hasten root formation and allow
easier harvesting, among other things.

A woman's concern
Except for fencing the plot, which is com-
monly done by men, all farming operations
are done by women: planting, weeding,
harvesting. transporting and processing
the harvest. In the villages, the women
clearly knew more about the crop than the

!

d

Farmers' knowledge about sweet potatoes
To involve farmers in identifying needs and opportunities for research and

development, Rosana Mula and her colleagues studied the food system tinkag-
es of sweet potatoes, Iooking at production, marketing, processing and con-
sumption. Ihis r.s extracted from the first working paper of aJ?WARD (llser,s

Perspective with Agricultural Besearch and Development).

Rosana Mula men and, in the dialogue forum, the wom-
en took active pan.

The most common way of preparing the
tubers as food or feed is simply by boiling.
The broth left after boiling, sabeng is left
to ferment for two or more weeks and is
commonly used as an alcoholic drink, vin-
egar and a cure for stomach disorders.

lf there is a surplus of harvested tubers,
the women make buku or chips by sun-
drying thin slices, for use as food during
the wet season. The chips are pounded
into flour and kept in clay jars tightly sealed
with banana leaves. This stock can be
kept for up to a year. When cooked, the
flour is mixed with rice and sometimes
also ground peanuts.

Research priorities
During the dialogue forum after complet-
ing the RRAs, all the people involved iden-
tified the most suitable areas for sweet-
potato research. Ranking was done
according to the following criteria: produc-
tivity, stability, sustainability, equitability,
cost, time horizon for implementation, and
feasibility (economic, social and techni-
cal). Top priority was given to:
. ferti l iser trials using organic material;
. varietal trials with varieties considered

best by farmers in other areas and by
researchers;

. assessing the storability of buku;

. assessing the nutritional value of
saoeng.

Most of this research can be done at the
farmers'level. I

Rosana P Mula, Benguet State University, La
Trinidad, Benguet, Philippines

Note: Rosana Mula's booklet Farmers' indigenous
knowledge of sweet potato production and utib
ization in the Philippine Cordillera region (1992\
can be obtained from UPWARD, PO Box 933.
Manila, Philippines.
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Barbara B6ni

I n the Toura village of Doz6r6 in the
I rainforest zone of COte d'lvoire, ways
I of improving food processing were
studied. The aim was to define criteria for
successful development of such technolo-
gy for rural areas. Over four years, the pro-
ject involved socioeconomic analysis of
village activities, problem identification,
developing an improved technology, test-
ing and evaluating it in the village, extend-
ing it and evaluating its adoption.

Learning by taking part
To get to know village women's problems
and their views about possible improve-
ments, a participatory approach was
taken: staying in a village, observing and
taking part in village activities, listening to
villagers and asking questions. Special
attention was given to women's workload
and earning possibilities and to food pro-
cessing. Having a technical training, I
found it very interesting to apply sociologi-
cal methods like participant observation
(Casley & Kumar 1988) and informal inter-
views (Rhoades 1982). This helped me
understand local problems and how they
are interlinked.

During this process, cultural aspects
were important. The traditional structures
of authority and decision-making had to be
respected. Although I focused on young
wives as the main food processors, it
proved vital to consult with and involve
also the men and older women.

Localfood technology
Both women and men in the village helped
make an inventory of all types of food pro-
cessing practised there. I observed and
then participated at least twice in each
process and noted all problems men-
tioned by the women. In a group, these
points were discussed and we listed prior-
ities for improvement.

The main problem defined by the wom-
en was the hard and tiring work of extract-
ing oil from fruit of the oil palm (Elaeis gui-
neensrs). The men cut the fruit from the
wild palms in theirfields. The women cook
it in oil drums. Usually, a group of young
men pound it with pestles in a big mortar.
The women then mix the mass of fruit pulp
and kernels with water. The kernels setfle
to the bottom. The fibres are washed and
squeezed out twice to remove the oil. The
resulting mixture of oil and water is boiled
lor about two hours. After cooling, the
palm oil is skimmed off. The women said
the squeezing by hand was especially
strenuous.

Pdm oil plays an important role in
human nutrition in C6te d'lvoire, particular-
ly in rural areas in the west, where it is
often the only source of fat. Most oil made
in this way is consumed direcfly bythe pro-
ducers. The remainder - perhaps 7500
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tons per year - is sold through informal
channels.

Criteria for improvement
An improved technology for palm-oil pro-
cessing had to meet socioeconomic.and
cultural criteria. The villagers had to be
able to afford the investment needed. The
technology had to bring higher cash gains
and reduce workload. The women had to

be in a position to control the technology
and gains.

As for technical criteria, the new tech-
nology had to be simple enough for the
women to cope with, preferably similar to
the traditional one. The equipment had to
be strong and reliable, and local mainte-
nance had to be possible. lts size had to
suit the annual amount of raw material
processed. The end product and produc-

@
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Women solve a pressing problem:

Easing the work of
making palm oil

Most African women process food with traditionat methods which demand
much labour and bring low returns. Many technologies have been developed to

ease their workload and improve processing efficiency, but few have been
adopted in rural areas. The technology seen?s appropriate to those who

designed them - mostly men - but not to the women meant to use them (ECA
-1989). Moreover, they often do not address women's most urgent probiems

(stamp 1990). Barbara B6ni tells how women in c6te d'lvoire hetped to identify
and adapt new technology to meet their needs.
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The women wanted to find a solution to the tiilng
and time-consuming work of washing out and
squeezing the palm oil.

tion efficiency had to be equal to or better
than with the old technology.

Women's views
These criteria were discussed with the
women interested in improved oil extrac-
tion. lt was most important to them that the
work be eased, without changing the taste
of the oil. Reacting to young men's
remarks that, with a "machine" (with
motor), they could also make oil, the wom-
en stressed that they wanted to continue
doing it themselves. Each woman could
invest or repay only FCFA 1500 (about
US$ 5.60) a month. The women wanted to
invest no more than they could repay with-
in a year.
The first step was to see if anyone in the

village or region knew of another way of
extracting oil. This was not the case. But,
600 km away, in plantations near Abidjan,
there were oil presses which had been
used in colonial t imes. The next step was
to seek information from research insti-
tutes and literature on small-scale palm-oil
extraction. The screw press (without
motor) designed by the Royal Tropical
Institute (KlT) in Amsterdam met the crite-
ria best.

Women test and adapt
A first sample of this press was built by
local manufacturers near Abidjan and
init ially tested by a few women living near-
by. They found that the basic frame was
too large and the sides of the oil recepta-
cle were too low. These were changed.

The modified press was then brought to
the vil lage, where the women agreed to
test it for a year. They expressed many
ideas to improve it. The perforated cylin-
drical cage was replaced by a l ighter one.
Handles were added to make it easier to
carry. Two cooking and reheating drums
were added to the existing two, so that
more women could work at the same time.
The women decided how to organise the

use of the press. Together with the men,
they chose a new processing site. The
women's leader was resoonsible for the
press, while three young women assisted
those wanting to use it for the first t ime.
For this service, they were given a small
part of the produced oil or were helped
later in their f ields.
With the new press, about 1 1% more oil

could be extracted from the palm fruits.
Use of water and fuelwood could be
reduced by 63% and 28./", respectively.
The oil was of better quality: water content
was lowered by 29/", and content of acids
and peroxide by 57"h and 59%, respec-
tively. This means the oil can be stored
longer without losing quality. The women
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said the work with the press was not as
strenuous as the traditional method.

Confidence grows
In 1990, 19% of the vil lage women extract-
ed part of their palm oil with the new press.
This grew to79o/" in 1991 and to 94% in
1992, when 347" of all palm oil extracted
in the vil lage came from the new press.
At first, the women used the press to pro-

cess only small amounts of their palm fruit.
They feared that the resulting oil would not
keep as long as traditional oil (up to 10
months). In 1993, for the first t ime, two
women dared to process all their fruit with
the press, having experienced that the oil
keeos well.

Already in 1991 , at a meeting with all 62
women in the village, I asked if they want-
ed to keep the press. The majority decid-
ed to buy it. To raise the FCFA 100,000
needed, I suggested that each woman
using the press pay into a central fund or
give part of the extracted oil, to be sold lat-
er in common. They preferred to collect
the money in two rounds 4 months apan
from all women, l ike they do for other col-
lective activities (water-pump repair,
house construction for teachers, villaoe
medical box).

More vil lages interested
The last stage of the project was studying
the spread of the technology in the region
(40,000 km'). A reliable local manufacturer
(a technical school in the region) was
found which would produce the press on
order. Women's leaders, project workers,
extensionists, technical school directors
and many others were invited for a dem-
onstration day. Some women from the
testing vil lage showed and explained the
process and answered questions.

The word began to spread. The manu-
facturer could sell two presses In the first

year and eight in the second. lt looks as
though a basis has been laid for wider
application of this improved food process-
ing technology.

Merit of the approach
This success is cerlainly due to the
approach taken: developing and testing
the technology together with the end users.
The research started by defining only the
field of action: food technology. The speci-
fic problems to solve and the type of tech-
nology needed were defined by the wom-
en. The key step in this development pro-
cess was diagnosing the existing situation
together with the villagers, who set their
own priorities for improvement.

T
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A simple screw press was tested by women, who suggested how it could be improved.
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lndependencia women seek indepl
Over the centuries, the people of the
Andes have domesticated a multitude of
extremely hardy and nutritious
crops. The chisiya mama or
"mother ot all grains" is qui-
noa, a cereal which is one
of the best sources ot
vegetable protein
known in the world.
However, under
colonial and mod-
ern influences,
new foods such
as wheat-based
noodles have
become popular.
Some village
women in Bolivia
have successtully
experimented with
small-scale produc-
tion of healthier noodles
using their indigenous
cereal, quinoa.

Regina Vi l lavicencio, Rita Aquino
and Jorge Aquino

uinoa (Chenopodium quinoa),
which was domesticated in the
Andes perhaps as early as 5000

years ago, is an extraordinarily nutritious
cereal. Not only does the grain have a high
protein content (16-20%) but this protein is
rich in the essential amino acids lysine,
methionine and cystine, making it a good
complement to foods from other cereals
and legumes. Quinoa can grow in cold,
high regions (2500-4000 m), on poorly
drained land and under very dry condi-
t ions (NRC 1989).

Quinoa has long been a staple food in
the Bolivian highlands. But colonial influ-
ences and modernisation have changed
food habits. Barley - a less nutritious grain
- was introduced by the Spanish and sup-
planted quinoa in many parts of the Andes.
With the increasing imports of wheat and
its products, many Bolivians are eating
bread and noodles made from wheat.

These new foods have also reached
Andean vil lages, where people are buying
more and more of such imported foods,
rather than what can be grown in their own
area. This not only means that local agri-
culture and the local economy are deval-
ued and degraded. lt also means that the
villagers become dependent on fluctua-
tions in impofis and their prices.

On the other hand, many Bolivians have
grown to like noodles and want to contin-
ue eating them. A group of women in
Independencia in Ayopaya Province
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The women's group in Ayopaya are now using a
machine to make noodles from a mixture of qui-
noa (lnca wheat) and conventional wheat flour.
(Photo: CCA)

(Department of Cochabamba) wondered if
it might be possible to make noodles out of
the indigenous Andes cereals. The local
processing of local products would cut
back on imports into the area, encourage
farmers to continue (or start again) to grow
the traditional Andean crops and - of most
importance to the women - give them a
source of income close to their homes.

Quinoa-tarwi-wheat mixtures
In 1990 the group of 25 women and
schoolgirls decided to establish a small
noodle factory, "Fideos El Carmen", under
their own management. They wanted to
make good, tasty food using local prod-
ucts as much as possible, but they found
that they had to mix the local quinoa flour
with some wheat flour in order to gain the
right consistency of batter for noodles.

They also experimented with including
some flour of tarwi or Andean luoin
(Lupinus mutabilis), an indigenous plant
with over 40% protein content in the grain.
It is a very drought-resistant legume plant
which can be grown on marginal land to
prepare the soil for a more demanding
crop. However, its seeds are bitter. The
women have to soak them in running
water for several days to wash out the bit-
ter alkaloids.

The "El Carmen" women are currently
making noodles with three different mix-

tures for their standard 12.5 kg batch:
. Popular noodles made of wheat flour,

water, salt, oil and no eggs;
. lntegral noodles made of a mix-

ture of 50% wheat flour, 50%
quinoa flour, salt, twice as

much oil, and 6 eggs;
. Alimenticio noodles

made of 70o/o qui-
noa/tarwi flour and
30% wheat flour,
salt, oil as above
and 12 eggs.
There is usually
no more than
10% tanvi in the

quinoa/tanvi mix-
ture because,

despite the wash-
ing, tarwi sti l l  brings a

somewhat bitter taste
to the noodles.

The women's first problem
was that they had no experi-

ence in noodle making. They had
always bought the noodles which were

transported into the area from
Cochabamba city. Together with the wife
of the coordinator of the local Centro
Cultural Ayopayamanta (CCA), some of
the women travelled to Cochabamba (a
trip of 6 hours one way) where they could
learn what ingredients and equipment they
needed and could see how noodles were
prepared using hand-operated machines.

Starting up business
Back in Independencia, the women rented
a small house. Here they met in the after-
noons unti l late in the evenings, after they
had completed their work at home, and
prepared the noodle batter. Because there
was not enough room in the rented build-
ing to dry the noodles, the women took
them home and laid them on the floor of
their homes to dry. They init ially bought
the quinoa from local farmers but, as they
gradually increased noodle production
and needed more quinoa, they began to
obtain it at the closest town market in
Oruwo in exchange for their potatoes.
They found that they could thus obtain
more quinoa than if they bought it for cash
gained from potato sales.

With the aid of the CCA coordinator, the
women applied to the German organisa-
tion ASW (Aktionsgemeinschaft Solida-
rische Welt) for assistance in establishing
their small enterprise. In 1991 they
received enough funds to be able to buy
and renovate a building in Independencia.
This consisted of a sales room, an office,
a small motor room, space for storing
grain, a large production room and a dry-
ing area. They also had a water system
installed to permit more hygienic produc-
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tion. Later that year, by building a protec-
tive roof behind the building, they created
even more space for drying noodles.

Appropriate mechanisation?
Another problem was mill ing. As the seed
coat of quinoa contains bitter substances
(mainly saponins), the seeds need to be
washed or milled to remove this layer.
Washing is tedious and time-consuming
work. The women considered buying a
mill and using it not only for noodle making
but also to generate additional income by
grinding grain for other women.

They decided against a diesel-driven
mill, as it runs too quickly and becomes too
hot, and the flour ground in such mills does
not keep as well as the flour milled
between stones. They now make arrange-
ments with a man in a nearby village who
owns a water-driven mill with two large
grinding stones.

To cut the noodles, the women first used
a small manual machine which makes
only one type of noodle. After they learned
how to operate this, they wanted to broad-
en their palette of products to offer what
people in the area are used to buying from
the city. Also with the aid of ASW, the
women obtained a more versatile noodle
machine from ltaly. However, they do not
seem to have given much thought to what
they will do if the machine breaks down or
if spare parts are needed. An expert from
Cochabamba came to the village to show
them how to use the machine, but it wil l
probably be difficult to find good mainte-
nance services.

Brown is healthy
At the moment, the noodles produced by
the "El Carmen" group are still slightly
more expensive than those coming from
Cochabamba. Nevertheless, the noodles
are selling well to customers with whom
the women have direct contact. Marketing
further afield and more anonymously is
made more difficult by the fact that the
noodles made with quinoa - especially
those with 70% quinoa flour - are brownish.
The women use only natural colouring
agents and inform their customers that
brown noodles are more nutritious than the
white ones made only of wheat. But they
have not been able to spread this knowl-
edge to a wider public beyond their village.

lf the women want to increase produc-
tion, they will have to invest more time and
energy in marketing beyond the village,
even as far as Cochabamba, and will have
to join forces with groups which can edu-
cate consumers about the food value of
quinoa products. lt is also impofiant that
the women build up good contacts with a
larger number of local farmers, encourage
them to grow more quinoa and tarwi, and
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possibly even arrange contracts with them
to ensure supply of ingredients for their
noodle enterprise.

Gaining business experience
Few women in the village can write, and
none had any knowledge of bookkeeping
when "El Carmen" was started. A woman
working in an office in Cochabamba has
been coming back to the village at irregu-
lar intervals to do the corresoondence and
bookkeeping forthe "El Carmen" group. By
working together with the women, she is
teaching them how to do this themselves.

The "El Carmen" group has been suc-
cessful in experimenting with different
mixtures of imported and local flour to pro-
duce noodles on a (small) commercial
scale. However, the women still need to

garn mucn more expenence In managrng
the procurement of ingredients and the
marketing ol their products, and in assess-
ing the feasibility of different investments,
such as in machinery. Are there other
women's groups involved in similar small-
scale agroprocessing ventures, from
whom they could learn?

T
Reference
- NRC (National Research Council). 1989. Lost
crops of the Incas: little-known plants of the
Andes with promise for worldwide cultivation.
National Academy Press, Washington DC. 415 pp.
Available irom: BOSTID, 2101 Constitution Ave NW,
Washington DC 20418, USA.

Regina Villavicencio, Stettinerstr. 4b, D-37085
Gottingen, Germany
Rita and Jorge Aquino, GinsteMeg 33, D-67670
Ludwigshafen, Germany

The group ol musicians Ayopayamanta raises
funds for viltage prciects by entertaining
Europeans with Andean music and intorming
them about Andean culture and Ayopayans'
ellorts to improve their lives.

Self-help project funding

In Bolivia, we have been hearing about deveF
opment aid since the mid-7Os. Much money
has been spent trying to improve agriculture
and infrastructure. Yet most Bolivians are still
battling for day-to-day survival. The donors
wait in vain for their projects to be continued
by the local people in "self-determined" and
"sustainable" development. They encourage
us to take our own initiative - but only along a
path they choose for us. Othenivise, the funds
cease to flow.

Ayopaya, in the central Andes, chose to
take its own path. Ayopaya Province is rich in
culture. In and around the capital
Independencia are 52 village communities
which still retain their indigenous social organ-
isation and ways of living. These people have
set their own goal: Better living conditions for
al l !

The Cultural Centre Ayopayamanta (CCA)
was founded in January 1 986 by some young

Ayopayans wanting to revalorise our culture: our music, our dances, our handicrafts and other
forms of art. This culture has been maintained by local people for generations. Any benefits
gained from "marketing" the culture belong lo them.

CCA started a group, called Ayopayamanta, made up of six musicians who make concert
tours in Europe, for about 3 months every year or two. Besides entertaining Europeans with
Andean music, they inform them about Andean culture (musical instruments, toods, costumes,
cusloms) and about Ayopayans' efforts to improve our own lives. The revenues from these con-
cert tours and contacts wilh solidarity groups, church groups and private donors are brought
back to finance Ayopaya's own development projects.

These include initiatives of women's groups, such as in making quinoa noodles, supporting
the localfarming cooperative and building a multipurpose community hall. To improve the health
situation, simple gravity-based drinking-water systems are being built by hand. The water can
also be used to irrigate gardens. CCA is experimenting with solar collectors for warm water and
electricity. ln the Centre, young Ayopayans are kained in traditional crafts, like making musical
instruments. Many of these are sold while Ayopayamanta is on tour.

CCA has a small cultural and technical library for students, both young and old. lt holds sem-
inars about the history, culture and daily reality of Ayopaya and a yearly festival of indigenous
music. lt also has a library of video films, including films made by CCA about local traditions.
These are shown not only in the Centre but also in the villages.

ln this way, Ayopaya maintains its independence and self-determination and ensures the sus-
tainability of its sociocultural institutions and development efforts. Ayopaya gains funds for pro
jects not by holding out hands for alms, but rather by proudly presenting and celebrating our own
culture.

Roberto Villavicencio, Postal address of CCA: Casilla 2433, Cochabamba, Bolivia
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Keeping control of processing anc
Higher production is not enough tor
smallholders. The harvest brings
them more value it they can process
it into higher-value products or storc
it until needed (or prices have risen)
and can transport it to where it can be
used or sold. Their decision to
increase production largely depends
on their ability to control the
processing and use of the additional
yield after harvest. Philippe Teller
tells how fhis rls being achieved by
cassava farmers in Haiti.

Philippe Teller

rogrammes to promote local pro-
cessing and storage of farm prod-
ucts have gained in importance in

many parts of Central America. Their aim
is to ensure that local needs for basic
foods such as flour, bread, sugar and oil
are met year-round, and that processing
activities to increase the value of the orod-
uct and provide more income take place in
the farming communities. Village service
centres for processing cassava are an
example of this.

Bread of the tropics
Cassava (Manihot esculenta, also known
as manioc or tapioca) is highly perishable:
the roots rot quickly after harvest.
Postharvest treatment can make it into a
stable product that can be stored for sev-
eral months, making the producer less
dependent on market price fluctuations.

In Haiti, it was commonly made into cas-
sava bread, which people especially like to
eat with peanut butter, avocado or guava
paste. But this delicious local food has
been increasingly replaced by French
bread, making the country dependent on
wheat imports. One reason for the decline
of cassava is that it is hard work to make
cassava bread: to harvest the roots, carry
them, scrape them by hand on a grating
board, press out the toxic fluid and cook
them on a griddle over a wood fire. The
ratio between the effort made and eco-
nomic gains is very poor (about US$2 for
a day's work). Growing cassava and mak-
ing cassava bread seemed to be dying
out.

The cassavery
Close observation of old people who still
know how to make cassava bread, and
taking part in the actual work, revealed
how complex and difficult it is to produce.
lmprovements were sought to reduce the
labour inputs for the most strenuous tasks:
scraping and pressing.

2 6  . l I E l A  N E W S t E T T E R . g 3 .

The community of Ste Th6rdse was the
first to experiment with a "cassavery" or
local service centre for cassava process-
ing. lt has three parts:
. a cleaning area, with shade roof and

cement floor, where the roots can be
peeled and washed in large cement
containers;

. a milling section, with roof and sloped
cement lloor to allow easier cleaning;
here, a grate fixed to a wooden drum
revolves 800 times per minute, run by a
small electric motor (the only motor in
the whole operation). lt can mill as much
cassava in 20 minutes as 5 people can
mill by hand in 8 hours. Attached to the

mill are two presses inspired by the tra-
ditional leverage model but able to do in
40 minutes what used to take an entire
d"y;

. a kitchen, with wood stoves covered
with large metal baking sheets.

The women and men who make the bread
bring their cassava, fuelwood, salt, knives
and cooking spoons into the community-
owned cassavery. lf they want to work at
night, they also bring lamps. Some hand-
carts are available for transport inside the
centre.

A hired worker operates and maintains
the mill and presses, but the cassava
owners help him bring the products from

E

6

The weaving associations sell their handwoven silk products to the Panmai group. The products are
then collected in the Panmai group shop and sold to customers directly or transported to Bangkok tor
lurther sale.

Women as innovatorc: in NE fhailand, village wornen experiment with natural dyeing techniques for theh
handwoven silk. Here they are experimenting with coconut husk, a dye-stuff which is abundanily availabte.
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d marketing
mill to press. He stays into the evenings,
when the producers find more time (and
coolness) for the work. For his services,
the producers pay him a fee, plus the cas-
sava-processing byproducts for feeding
ptgs.

At first, producers brought only small
amounts of cassava to see how the new
cassavery worked. Gradually, as they saw
the advantages, they began to bring more
- and to grow more. Now, ten years after
the first centre started, it operates at full
capacity both day and night as soon as
cassava is ready to harvest. Over 50 other
centres of this type have since been set up
in Haiti.

Techn ical i mprovements
Overthe years, manytechnicians and local
handymen have improved the cassaver-
ies. The mills are now more compact, less
expensive, easier to maintain and more
efficient. The presses are quicker, srnaller
and more reliable. Technology has been
developed to mill the cassava without a
motor. The manually-operated mills work
up to ten times more efficiently than the tra-
ditional grating method and cost only 117
the price of the motorised mill.

Traditionally, cassava was baked on a
"comal", a flat clay platter resting on three
stones. In a country threatened by defo-
restation like Haiti, development must
include ways of saving fuelwood. The
best-equipped cassaveries use enclosed
wood burners with a chimney in which the
draft can be regulated. These burn one
fourlh the quantity of fuelwood formerly
needed for cooking cassava bread.

Modern marketing image
The cassava bread is both eaten at home
and sold, mainly on the local market.
Mechanisation has improved product
quality, as the mill grates more finely than
the traditional method. As the mechanical
press works more quickly than manual
pressing, the product can be cooked more
quickly after mill ing and is thus fresher.

Cassava used to have the image of
being prepared by sweating peasants
leaning over grating boards for hours pro-
ducing "cassava su6e" (sweaty cassava).
The peasants now sell their product using
the creole term "cassava 6lectrique", com-
pletely changing the image of this local
food.

Also changes in product presentation
have been made. Traditional cassava
bread was large and varied in size. In the
cassaveries, the cooking plates are per-
fectly round and exactly 80 cm in diame-
ter, so the products can be piled and trans-
pofted easily. Experiments were then
made with small cassava breads, 18 cm in
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diameter, just right for an individual por-
tion. Producers found that they could sell
the smaller breads at up to three times the
price per weight of the large ones. The
standardisation in sizes of cassava bread
has improved its image and gives the buy-
er the guarantee of buying modern "cas-
sava dlectrique" - even when an electric
motor is not used!

Signs of success
A recent evaluation revealed that the cas-
saveries are popular for the following rea-
sons:
. The product is ready to eat, like other

"modern" foods, and was well-l iked
already before technical innovation. lt
can be easily sold locally, but also trans-
pofts well, so any surplus can be sold on
more distant markets.

. The local product is locally processed.
The producers continue to own it during
and after processing. The income stays
in the vil lage.

. Because the same person orocesses
and sells the product, there are few
problems of work organisation and dis-
cipline. Those who come first get served
first. lf one wants the help of relatives or
friends to oeel. wash or cook the cassa-
va, they can come along to the centre.

This allows traditions of mutual helo and
family solidarity to continue.

. The common problems of processing
cooperatives are avoided. There, the
raw material is bought from the farmers,
hired workers process it, the profits from
sales are shared among the members.
This requires good management and
reliable bookkeeping .... A cassavery is
small enough for the users to under-
stand how it functions and manage it
themselves.

. When a centre has reached full caoac-
ity, a similar small centre can be set up
in another vil lage, rather than expanding
or modernising the existing one to a
point that exceeds local management
capacities. Moreover, a larger number
of small centres keeps transport ways
short and provides a good off{arm
source of income for more rural commu-
nities.

T

Reference
- Teller P. 1 993. Les cassaveries: des outils pour
I'autosuff isance alimentaire. Aachen: Misereor/-
GADRU. l8 oo.

Philippe Teller, Misereor, Mozartstr. 9, D-52064
Aachen, Germany
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Weaving threads together makes strong cloth

Marketing is an important posthaNest activity. Why produce more if you cannot use or sett it?
But how can marketing be organised so that the small-scale producers gain as much benefit as
possible? Here is an example of silk marketing in Thailand.

Silk weaving is an important traditional activity of women in northeast Thailand. Village women
asked ATA (Appropriate Technology Association) to support them in their efforts to sell the sur-
plus of their handwoven silk cloth. Since 1984 ATA has been assisting several villages in Roi-
et Province to improve the quality of their silk cloth, the dyeing techniques and the marketing ot
the products. Initially ATA took responsibility for selling the products. At the same time, women's
weaving associations were formed in the villages. In 1991 a business organisation for market-
ing the products was established: the Panmai Group.

How does this set-up work? In each of the 24 villages there is a weaving association, whose
members make silk cloth. Each association elects 5 members who are responsible for:
' production plan: at the beginning of each weaving season the committee checks with the

members how much they expect to weave that season; during a meeting with the project staff
and Panmai Group, the quantities, colours and patterns ol products are decided upon;

. supply of raw materials;

. quality control;

. pricing (depending on pattern, size and quality);

. bookkeeping.
The weaving associations sell the products to the Panmai Group, which sells the products to
consumers. Selected members usually take part in promotional activities in the region and in
Bangkok. Their products are especially valued for the use of natural dyes, handwoven cloth,
special patterns and, in general, the good quality. They give explanations and demonstrations
to interest the consumers.

All members of the weaving associations hold shares in the Panmai Group, presenfly 2so/o,
but this is expected to increase soon to at least 50% of the shares. The rest are owned by ATA
and some other interested nongovernmental organisations (NGOs) in the area. The Panmai
Executive Committee consists of elected members of the weaving associations, some ATA staff
members and people from other shareholding NGos. Members of the panmai Group are
obliged to sell their produce to the Group. At the end of the year, the profits of Panmai are divid-
ed among the shareholders.

Source: Developing tools together: a report of a study on the role of participation in the
development of tools, equipment and techniques in Appropriate Technology programmes
by J van der Bliek and L van Veldhuizen. 1 993. ETC Foundation, PO Box 64, NL-3990 AB Leusden,
Netherlands.
Fufther information: ATA, 1431171-2 Pinklao-Nakornchaisri Rd, Bangkok-Noi, Bangkok 10700, Thailand.



.ORGANISATIONS AND JOURNALS.

GATE (German Appropriate
Technology Exchange) is a
division of GTZ, P0 Box 5180,
D-65726 Eschborn, Germany.
GATE's information service
brings out the quarterly 64IF -
questions, answers, i nfo rmation.
The June 1991 issue focused on
postharvest processing, including
articles on cassava grating,
sweet-potato storage and paddy
drying.

TPA (Transformation des
Produits Agricoles et
Alimentaires) is a technical team
within GRET (Groupe de
Recherche et d'Echanges
Technologiques). TPA pubtishes
the Bulletin TPA, each on a
theme, eg, traditional refreshing
drinks (Aug. 1992), making
spices (Feb. 1993). TPA and the
network Femmes et D6veloppe-
ment are preparing a joint issue
on the role of women in food oro-
cessing. Contact: M6mina
Sanogo, TPA c/o GRET, 213 rue
La Fayette, F-75010 Paris, France.

ITDG (lntermediate Development
Technology Group) has an Agro-
Processing Dept. which publishes
Food Chain,3 times a year, a
journal about small-scale fooo
and crop processing. Each issue
has a theme (eg, small-scale oil
pr0duction, prof itable small-scale
food processing, drying) and
some general articles. Contact:
ITDG, Myson House, Railway
Terrace, Rugby CV21 4HT, UK.
Ap p ro p riate Tech n o I o gy, also
with articles on this subject, is
published by lT Publications,

103-5 Southampton Row,
London WClB 4HH, UK.

FAKT (Association for
Appropriate Technology) is a con-
sultancy founded by organisa-
tions of the Protestant Church in
Germany. 0ne of their fields of
interest is postharvest technolo-
gies. Jointly with other Europe-
based groups (GRET, ITDG,
SKAT, GATE, T00L) FAKT is
developing a network to promote
appropriate technologies in food
processing, starting by making an
inventory of food-information
sources in South and Nor1h.
Contact: FAKT, Attn: Martin Dietz,
Gansheidestr. 43, D-70184
Stuttgaft, Germany, Fax +49-711-
600608.

ENDA (Environment-Develop-
ment-Action), BP 3370, Dakar,
Senegal, has in collaboration with
a local NG0: GRAF (Groupe de
Reche rche-Action-Formation)
developed several food process-
Ing programmes in Senega,.

APPROTECH ASIA links 38
organisations in south and south-
east Asia. Exchange of informa-
tion on technologies takes place
in many fields such as renewable
energy, sustainable agriculture,
food processing and water sup-
ply. Developers and users of
appropriate technologies get in
touch through the network.
Write c/o Philippine Social
Development Centre, Magallanes
Cor. Real Street, Intramuros,
Manilla 1002, The Philippines.

Food 0ils in Africa is an infor-
mation network sponsored by the
American NG0 consortium
PACT. lt documents case-study
experiences and disseminates
information about small-scale oil
processing and improved tech-
nologies, and organises field-lev-
el exchanges and training. lt has
produced a directory, free to
fieldworkers in Africa, and pub-
lishes the newsletter Food )ils
Press. For information. Food Oils
in Africa c/o PACT, 777 UN Ptaza,
New York NY 10017, USA.

Biotechnology and Development
Monitor, Dept of International
Relations and Public
International Law, University of
Amsterdam, 0udezijds
Achterburgwal 237, NL-1012 DL
Amsterdam, Netherlands.
Bimonthly lournal. The most
recent issue focuses on alterna-
tives for agricultu ral development
through biotechnology, including
indigenous biotechnology.

Food Matlers Worldwide.
Farmers' World Network, Arthur
Rank Centre, NAC, Stoneleigh,
Warks CV8 2LZ,UK. A bi-monthty
journal focused on food security
and farmer-to{armer networkino.

.BOOKS.

lmproved village lechnology for
women's aclivities: a manual lor
Wesl Africa. 1990. International
Labour 0rganisation, BP 500,
CH-1 21 1 Geneva 22,Switzerland.
290 pp. US$33.30. Focuses on
processing of cassava, vegetable
oil, coconut and fish by rural
women in West Africa and com-
pares the pros and cons of tradi-
tional and improved technologies.
I ncludes descriptions of tradition-
al and improved tools and equip-
ment plus a list of suppliers.

Food Cycle Technology Source
Books (see TOP 5). United
Nations Development Fund for
Women (UNIFEM), 304 East 45th
St,11th Fl . ,  United Nat ions, New
York, NY 10017, USA, in coltabo-
ration with ITDG, by the ltalian
Association for Women in

Development (AlDOS), Via dei
Giubbonari 30/lnt.6, l-001 86
Rome, ltaly. Also available from
lT Publications. Existing and
forlhcoming titles (all t6.95):
0il processing. 1993. 48pp.
Fruil and vegetable processing.
1993.64pp.
Fish processing. 1 993. 96pp.
Cereal processing. 1994. 72pp.
Rootcrop processing.
Packaging.
Drying and storage.
Women's roles in the develop-
ment of food cycle-technologies
by I llkkacaran & H Appleton
(forthcoming 0ct. 1993) will
appear in the same series, with
case studies from a research oro-
gramme on women and techno-
logical innovation (Do lt Herself).

Traditional cheese making by J
Dubach. 1989. Intermediate
Technology Publications, 1 03-
105 Southampton Row, London
WC'lB 4HH, UK. 1' l2pp. t6.95.
Points to opportunities of cneese
making as a source of rura,
employment, and discusses
problems encountered by new-
comers to such a business

Try drying it: case studies in the
dissemination of food-drying
technology by Barrie Axtell &
Alex Bush. 1989. Intermediate
Technology Publications, 1 03-
105 Southampton Row, London
WCl B 4HH, UK. 86pp. t6.95.
Shows how traditional technioues
of drying by sun and air are being
improved, thus providing more
income for rural people.
Examples from Peru, Colombia
and Bangladesh, with detaileo
technical appendices.

Grain slorage losses in
Zimbabwe by M Katerere & D
Giga. .1991. ENDA, P0 Box 3370,
Dakar, Senegal. 1 01 pp. Survey of
traditional grain storage in
Zimbabwe and description of
improved storage facilities which
remain as close as possible to the
traditional granary. Includes
methods of measuring damage
during storage.

Traditional marketing systems
edited by L0der Cammann, Georg
Bokeloh, Norma Lange and
Stefan Schad. 1992. German
Foundation for International
Development (DSE), Hans-
Bockler-Str. 5, D-53225 Bonn,

o IEARNING OPPORTUNTTTES o

Inlemational Gourse on food processing: quality assurance and
ma*eling in lood processing enterprises; food lodilication lor the
eliminalion ol micrcnulrienl malnuhition. A three monlh course bv
the Internation Agricuttural Centre (lAC), p0 Box gg, 6700 AB
Wageningen, The Netherlands.

Food Science and Technology Gourses, several short courses (1-B
weeks) are offered by the Institue of Food Science and Technology.
Practical courses such as Peanut processing, Soya sauce produc-
tion, etc. Prices from 350-500 Philippine pesos. Contact: 0ffice of
the Director of Extension, University of the philippines, Los Banos,
Philippines 4031.
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IF YOU WANT TO K]{OW
Germany. 204pp. Proceedings of
an international workshoo.
Includes case studies about tradi-
tional marketing (mainly in Africa
and India), training for and within
local marketing, and the role of
government, development agen-
cies and donors in promoting and
improving the performance of tra-
ditional marketing systems

Agricultural residues as fuel in
the Third World by Geoffre;
Barnard and Lars Kristoferson.'1985. Earthscan, 3 Endsteigh St,
London WClH ODD, UK. 178pp.
Using examples from Asia, Africa
and Latin America, describes the
complex role of agricultural resi-
dues at village level. Discusses
the importance of organic recy-
cling in maintaining soil fettil ity
and the possible negative impact
of increased residue burning on

soil fertil ity and the environment.
Gonservation des l69umes i
petite 6chelle (Dossier technique
13, 167pp, SFR 20) and
Conservation des lruits i petite
6chelle (Dossier technique 1 4,
226pp, SFR 27.50). 1990.
lnternational Labour
0rganisation, Geneva. Describes
several simple conservation
methods (eg. drying, salting, vin-
egar, sugar, fermentation) for
household-level production ano
small-scale industry.

Natural crop protection in the
tropics by Gaby Stoll. 1988.
AGRECOL, CH-4438
Langenbruck, Switzerland ;
Margraf Press, Hohenloher Str. 2,
D-97990 Weikersheim. 1 88pp.
DM 32. Also in French, Spanish,
German and Thai. Describes
pests in the field and storage, and

examples where biological con-
trol measures have been useo.
The second part includes methods
of crop and storage protection
using insecticidal plants. ashes,
vegetable oils etc.

Processing and preservation of
tropical and subtropical loods by
J Maud Kordylas. 1990.
MacMillan Press, London. 414pp.
Extensive textbook discussing
methods of storage. processing,
preservation and quality control.
Includes all major crops, plus
fish, meat and milk oroducts.

Making safe lood: a guide to
sale lood handling and packag-
ing for small-scale producers by
Peter Fellows and Vishaka
Hidellage. 1993. Contact:
I ntermediate Technology
Development Group, Myson

House, Railway Terrace, Rugby
CV21 3HGT, UK; CTR, POB 380,
NL-6700 AJ Wageningen,
Netherlands. 42pp. Available for
free f rom ITDG. A booklet for
extension workers and trainers in
food processing, with clear il lus-
trations (also available as colour
posters). The areas covered are:
the bui lding, the equipment,
personal hygiene, processing
methods and storage, and
distribution of processed foods.

Pesls of slored products and
their conlrol by Dennis S Hill.
1990. Belhaven Press,25 Floral
St, London WC2E 9DS, UK.
274pp. Describes about g0 major
insect and other animal pests
worldwide: distribution, biology,
type of damage and control.
Emphasises the most effective
methods 0f integrated pest control.

rggKg
ryry,

Quality assurance and marke-
ting are main topics in an
lnternational Course on Food
Processing held annually in
Wageningen, Netherlands.
D eve I o p n e nt activiti es re I ated
to postharuest operations were
otten technology-based. Even
i nte rd isc i p I i na ry ap p roa ches
otten paid too little attention to
consumer and market needs.
Therefore, the publications t
selected tor the "Top 5" deal
with tood processing including
qualig aspects.

1. Markel research for food prod-
ucls and processing in develop-
ing countries edited by R Young
and C Mac0ormac.1987. tDRC,
P0 Box 8500, Ottawa KiG 3Hg,
Canada. 144 pp. Proceedings of a
workshop on identifying and ana-
lysing both existing and potential
markets for new food oroducts
and processing techniques.
Market research is discussed in
relation to food technology in pro-
jects for nutrition interventions

and grain postharvest systems.
The case examples are from Asia,
but the book is of great value to
the whole developing world.

2. Women and the food cycle
with an introduction by Marilyn
Carr. 1 989. Intermediate
Technology Publications (tTP),'103-1 05 Southampton Row,
London WClB 4HH, UK.86 pp.
The importance of food process-
ing for preservation, improved fla-
vour and increased value is dem-
onstrated through several case
studies. Traditional food orocess-
ing industry is often under pres-
sure, while there are many exam-
ples of large-scale industry using
only a fraction of its capacity.
Small is difficult, but the book
shows that there are ways to
improve traditional processing or
introduce other, more productive,
ones. Case studies describe
women in grain and fruit proces-
sing, baking bread, smoking fish,
beekeeping and oil production.

3. The other policy edited by
Frances Stewart, Henk Thomas
and Ton de Wilde. 1990. tTP
London / Appropriate Technology
International, Washington. 51 2
pp. This discusses the influence
of policy on technology choice
and small-enterprise develop-
ment, with examples of experi-
ences in various parts of the
world. Specific attention is given
to strategies for, and the impact of

policies on rural small-scale
ind ustrialisation.

4. Manual on the prevention of
poslharvest grain losses by J
Gwinner, R Harnisch and 0 Mtick.
1990. GTZ Postharvest Prolect,
Pickhuben 4, D-20457 Hamburg,
Ge"rmany. 296 pp. This manual on
technical and practical aspects 0f
grain storage is written for store-
keepers, plant protection techni-
cians, agricultural extension and
quarantine staff, but also provides
useful information for decision-
makers and scientists. Simple,
economical facilities and methods
are described. (This book refers to
grains only. Similar information
for perishable crops can be found
in Prevenlion ol postharvest food
losses: lruits, vegetables and
root crops. 1989. Training Series
1712.F40, Via delle Terme di Cara-
calla, l-00100 Rome, ltaly. 120 pp.)

5. There are various oractical
books on utilisation and process-
ing of crops. Select yourself from
the following:
The ulilization of tropical loods
series. 1990. Food and Nutrition
Papers No. 4711-8, FA0, Rome.
50-120 pp. English, French,
Spanish. These books (on cereals;
roots and tubers; beans; oil seeds;
sugar, spices and stimulants;
fruits and leaves; animal prod-
ucts) describe the nutritive varue
of foods, nutritional asoects of
processing and various process-

ing methods. Nine manuals on
food-quality control are published
in the same Food and Nutrition
Paper series (No. 14l1-9).
Technology Series Documenls.
1982 f f .  tL0, BP 500, cH-1211
Geneva 22, Switzerland. 1 20-225
pp. English, French. Brings infor-
mation on several small-scale
technologies for processing, eg,
fish, oil, maize, pork and beef,
fruits and vegetables and grain
srorage.
Food Cycle Technology Source
Books. 1989. UNIFEM, 304 E 45th
St, New York, NY 10017, USA.
50-80 pp. English, French,
Portuguese. Prepared in collabo-
ration with the Intermediate
Technology Development Group
and available from lTP. Series of
booklets with sections on oro-
cessing methods, case studies,
aspects to consider in identifying
prolects, available equipment and
installation costs.
Small-scale food processing: a
guide to appropriate equipment
by Peter Fellows et al. 1992, tTp.
London. 330 pp. Both a technical
reference book and a catalogue,
written f0r fieldworkers, technical
advisors and people setting up
small businesses, containing
information on major food-pro-
cessing technologies, necessary
equipment, product specif ication,
manufacturers and prices.

Domien Bruinsma, Consultant in
Agr0processing and Rural Development, Bp
92, Koutiala, Mali
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KEEP tING

Organic fertiliser production creates employment
ln the last issue ol the ILEIA Newstelter on "cutting hack on chemicals", you might have read ahout the commercial organic tertitizer
AgBio. Vickee and Hil Padilla described how this venture was set up as part oth Phitippine campaign for pesticide-frie rice produc-

tion' ln this article, Diana Mendoza descrihes how a group ot underinployel peopie were n'eryia to start a similar venture inMindanao, southern Philippines. Although a carelul and elahorate teasinniry itudy wis canied oui, a year of extreme drought btocked
srccess. Neverlheless, lfe method of identifying and starting up employment opportunitiets ii a source of inspirafon.

Alubijid is a small agricultural town of 20,000
people in Mindanao, Phi l ippines. Recent ly,  in
two of its barangays (villages), Sampatulog
and Talaba (population: 2600), the Training
for Rural Gainful Activities (TRUGA) project
started. This pilot project was a joint initiative
of the Phi l ippine Government,  the
International Labour 0rganisation (lL0) and
the Dutch Government. Based at the National
Manpower and Youth Counci l  (NMyC), the
project was implemented from 0ctober 1990
until March '1993. The objective was t0 pro-
mote self- and wage employment in selected
rural communities, with skills training as an
entry point.

TRUGA is a methodotogy devetoped by tL0
through initial testing in Nepal, to improve
planning, organising, del ivery and fol low-up
of vocational training programmes in rural
communities. The 2.5-year prolect in the
Philippines tested the methodology and
adapted it, including its manuals and instru-
ments, to the local context.

ldenti ly ing training needs
The first step in any TRUGA project is to iden-
tify and assess training needs and opportu-
nities. The methodology consists of carrying
0ut a set of surveys, which are closely interre-
lated and counterchecked. The outcome of
these surveys should determine what type of
training should be organised in order to create
employment opportunities in the project area.
Three different surveys are conducted:
. a community survey. A questionnaire is

presented to local community leaders to
find out information on socioeconomic and
demographic characteristics of the com-
munity as well as on the general economic
context;

. a consumer-demand survey is carried out
among local consumers, to obtain data on
the demand as well as availability and qual-
ity of the goods and services needed;

. a market-opportunities survey to find out
from traders and businessmen why items
found in the consumer survey are present-
ly not available in sutficient quantities and
qual i t ies.

Diana H Mendoza

The outcome of these surveys forms the
objective information from which community
leaders and the target group of the TRUGA
project (mainly school dropouts and under-
employed adults) formulate their training
needs. Most survey 0utcomes were related t0
the need t0 convert abundant raw materials
into usable products.

Setting priorities
The surveys yield a list of training-based
employment oppodunit ies in the community.
The next step is to discuss this list with the
target grOup, TRUGA project officers and rep-
resentatives of organisations involved in sup-
pofiing rural employment. ltems on the list
are prioritised, taking into consideration fac-
tors like raw material availability, production
technology requirements, financing and
investment requirements, marketing, eco-
nomic viability, type and level of training
needed, potential trainees, legal and sociocul-
tural implications, environmental concerns,
gender issues, long-term development plans
of the community and requirements for insti-
tutional and professional support.

0rganic fertil iser production was only one
of several training-based employment oppor-
tunities identified in Talaba and Sampatulog.
Further activities selected were frogskin pro-
cessing and handcrafted paper making.
0rganic fediliser production was finally cho-
sen as a training priority, because it respond-
ed to the need of the community (consisting
mainly of farmers) to have an alternative fer-
til iser, which is effective and at the same time
inexoensive.

Wider Gommunity benef i ts
The socioeconomic benefits to the wider
community, expected to result from produc-
ing low-cost organic fertil iser, ranked high
among factors considered in setting prior-
ities. Benefits include:
. those directly involved in the venture will

benef i t  through employment and income;
. the venture will require liti le start-up capi-

tal, as the main raw material inouts are
immediately available within the commu-
nity for free (manure/dung, grasses,
weeds, dried leaves, rice straw and other
plant wastes). The rest of the ingredients
cost little (fertile mix or Trichoderma, dol-
0mite, water) and the tools and equipment
needed are very simple and affordable
(farm tools like rake, hoe, shovel, spade,
baskets, rubber boots). Thus, there was no
need to invest savings. Instead, these
could be used to buy food and other house-
hold necessities;

. low-priced fertil iser (because of low pro-
duction costs) will be an attractive alterna-
tive f0r expensive chemical fertil isers. lf
farmers can more easily afford fertil iser,
they are more likely t0 apply sufficient
quantities, which leads to greater produc-
tivity;

. non-farming hours can be made profitable
by engaging in fertil iser production.

Indeed, for the farming areas of Talaba and
Sampatulog, this appeared to be a promising
venture, as this land has to be fertil ised in
0rder to yield satisfactory harvest.

Feasibility study
After deciding on the activity to be taken up,
the TRUGA officer, assisted by an NG0 repre-
sentative, carried out a feasibilitv studv.
Information was gathered from the-commu-
nity that was to buy the product. Data were
collected on the number of croppings per
year, total farm size and ownership of farms
in the barangays, total fertil iser requirement
0f the area per cropping period, projected
production for the next three years, prevailing
supply and prices of chemical fertil isers, mar-
ket share of the product and projected volume

Dung beetles will be rolling up the the-
mes again. When we publ ish a
Newslelter on a cerlain lheme, we hope
that readers will digest it so thal new
ideas can emerge. ln this section "Keep
Rolling" you have a chance t0 present
further inlormation about themes high-
lighted in previous issues, thus giving
slil l more food lor thought and action.
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of production for the next three vears. and
indications of interest of farmers to purchase
organic feftil iser.

The feasibility study further validated the
profitability and viability of the business ven-
ture and thus the decision to f inal lv c0nduct
the training in this area.

The training
The same technology taught in the training
was later used in production. Two technolo-
gies for making organic fediliser were taught:
0ne made available by the Department of
Science and Technology, making use of
Trichoderma as activator in the composting
process, and the other, using fertile mix as
activator, developed by a professor of the
University of the Philippines at Los Baflos.
The TRUGA officer managed to negotiate an
arrangement to use this technology free of
COSI,

The class consisted of i7 male and 7
female trainees. They were out-of-school
youths as well as unemployed adults from
poor farming families. Many of them had not
completed secondary school.

Theory and practice, or lecture and demon-
strati0n, were mixed 20:80"k. Sufficient tirne
was allowed for the "aging" or composting
process to be completed. In this period, lec-
tures were given. The training programme
was conducted by two youth leaders who had
already been trained in these technolooies.

Start ing business
After the training, the graduates submitted
the feasibility study for the venture to the
regional office of the Labour Department for
funding. Meanwhi le,  the graduates fol lowed a
120-hour entrepreneurship development
course, conducted by NMYC, which taught
them how to run a microbusiness.

The graduates divided themselves into
three smal ler gr0ups or "working youth cen-
tres and were able to obtain a loan of US$
200 for each group. Each product ion gr0up
consisted of a manager, a technical supervr-
sor and the workers. The loan was used to
start up production.

The microbusinesses initially catered to
the demand of the farmers within the two
barangays. As a promotional strategy, the
NG0 partner of the project and the Municipal
Agriculture 0fficer conducted educational
campaigns for farmers on the benefits of
using 0rganic fertil iser. To fufiher boost
marketing, the graduates set up a demon-
strati0n farm in which they used their prod-
uct. The product was sold at $5 per cavan
which is much less than the pr ice of chemi-
cal fedilisers ($7 per cavan). Farmers paying
cash were given 5% discount. A certain level
of credit was also granted to customers, pay-
able within three months. The NG0 oartner.
which owns a cooperative. became the mar-
keting arm of the group. Farmers' associa-
tions also became good marketing outlets for
organic fertil iser.

Drought blocks success
The organic fertil iser production venture went
well when it started. Nature, however, played
a role in its apparent recently decline. The
prolonged drought which hit the region was
totally unexpected and something which was
n0t accounted for in the feasibility study. As a
result, farmers who bought on credit failed to
pay their dues because of drastic declines in
their farm yield. Recently, the venture was
reported to border on bankruptcy and had to
temporarily stop its operation. The graduates
still produce organic fertil iser, but now only
for use in their own farms. The hope and plan
for the business t0 pick up 0nce the drought

has passed is very much alive, having proved
once that the business could be profitable
barring unexpected natural calamities. With
such a plan, the TRUGA off icer and the NG0
remain eager to help the group to make
another start. Negotiations have started agarn
with the Labour Department for a fresh loan
as soon as the drought is over.

Diana H Mendoza. TRUGA Prolect ,
Nl\/lYC C0mplex. South Superhighway
Taguig, liletr0 lvlanila, Phili00ines

Clerodendrum.
a money spinning usetul weed
The genus Clerodendrum(Fam. Verbenaceael consists ol about 350 species of shrubs and trees distributed in
tropical and subtropical zones. Nearly 30 species occur in lndia, of which a few are of medicinal value.
Clerodendrum infortunatum occurs widely in Kerala and neighbouring places as a common weed. This is a gre-
garious shrub with white f lower heads. The leaves have a hairy surface and al l  plant parts have a bit ter pungent
taste. The leaves have a disagreeable odour and are used as bit ter tonic, vermifuge and laxative. Very tender
leaves and soft buds are used by the vi l lagers for dressing of wounds and cuts. Leaves and roors are used exter-
nally for tumours and certain sktn diseases. A bitter principle Cterodin trom the leaves has been found to have
antlhelminthic orooenies.

The plant has a very good manure value and many people in vi l lages earn their bread by col lect ing, drying
and sel l ing of this plant. In many vi l lages in Kerala, people drying these plants along the road sides is a com-
mon scene The dried plant is made into small  bundles and packed In gunny bags and transported. l t  is com-
monly used as manure for banana and betelvine and i t  is transported to the neighbouring siates as well .  I t  is
claimed that when i t  is added to the soi l  in the form of mulch, or incorporated in the soi l  ai  organic manure, i t
has posit ive effects on the conservation o1 soi l  moisture. Plants have been lound to respond very well  to this.
I t  is not known why i t  is used as manure for banana and betelvine only. l t  is to be scientrf ical lv establ ished wheth-
er this plant reduces the inctdence ol plant parasit ic nematodes (to which banana and betelvine are highly sus-
ceptible) Systematic research on the use of this plant as a source of plant nutr ients and as a botanical pestr-
cide and soi l  condit ioner might be interesting.

s.R. Prabhu, central Plantat ion crops Besearch Inst i tute ( lndian c0unci l  0fAgricultural Research),
Kasaragod 671 124, Kerala, India.

Trapped with holy basil
ln Kerala, a southern state of India, Iruillly (Dacus dorsalisand D.
cucurbitae) incidence is rather severe in mango trees. p. Reghunath
and lvl .  Indira describe a low-cost technology to combat this insect
pesr.

A tr ial  was taken up with a fruit  f ly trap in the mango trees grown
in the garden land ofthe Rice Research Station, Kayamkulam ano arso
in the homesteads ol Kayamkulam. This is how lhe 7cimumtrapis-
made: 20 g )cimum sanctum (holy basil) leaves are crushed and the
extract together with the crushed leaves is placed inside a coconut
shel l .  The coconut shel l  is then f i l led by adding 100 ml water. For
increasrng the keeping quali ty of the extract, 0.5 g citr ic acid is added
and the extract is then poisoned by mixing 0.5 g carbofuran 3G. The
traps are then suspended in the tree branches at the rate of 4 traos oer
tree. The lruit  f l ies feed on the ocimum extract and are ki l led in a few
minutes. In our tr ial ,  over a hundred f l ies per week were caught in this
way.

To successfully control the pest, we advice an integrated srraregy.
Set the traps in the tree branches at the given rate. The traps should be
set as s00n as the fruit  set begins and continue t i l l  harvest. Change the

traps every week and set fresh traps. When the populat ion of the f l ies is heavy, give a spray with malathion 0. 1%
and sugar 2%. Collect and destroy attacked fruits that rot and droo down.

P. Reghunalh and M. Indira, Rice Research stati0n, Kerala Agricultural university, Kayamkulam 690 s02,
Alapuzha District, Kerala State. India

Ftuil tlies arc tnpped in coc1nut shelts
with p0is|ned holy basil exlract hanging
lrcm nango lrces. Photo: P. Beghunalh
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Vetiver grass: a thin green line
against erosion. 1993. Board on
Science and Technology for
International Development (B0S-
TID), Washington. lTlpp. ISBN 0
309 04269 0. National Academy
Press, 2101 Constitution Ave
NW, Washington DC 20418, USA.
A useful introduction to the use
of vetiver grass against soil ero-
sion, promoted as cheap and

long-lived, and applicable both in
humid and semiarid conditions.
There are detailed case studies
from various regions, including
India, Fiji and some Caribbean
nations where vetiver has already
been used for a long time. This
report assesses vetiver's promise
and limits, and identifies researcn
needed so that vetivar can be
used on a wide scale, without
undue environmental risk. The
book ends with a section on
research contacts in various
countries. (WB)

Women, conservalion and agri-
cullure: a manual for lrainers in
Gommonwealth Alrica by Cecile
Jackson et al. 1992. Common-
wealth Secretariat, Marlborough
House, Pall Mall, London SWlY
SHX, UK. 204pp.
This training manual for people
working with rural and urban-
fringe women in sustainable agri-
culture and natural resource man-
agement gives guidance and
examples for learning from and
with rural women (and men!):
discovering local knowledge,
building on it and working togeth-
er with local people to find better
ways to manage their environ-
ment. Many practical ideas are
given for organising joint
research by farmers, develop-
ment workers and scientists, and
stimulating better communication
between these partners. There is
also a section on women's organ-
isations and a guide to resource-

ffiW
ffiffi
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management techniques, includ-
ing organic farming, agroforestry
and conserving local genetic
resources. Available free from the
Women and Development
Programme of the Common-
wealth Secretariat. (AWB)

Rural appraisal: rapid, relaxed
and participatory by Robert
Chambers. IDS Discussion Paoer
311.1992.  Ins t i tu teo f
Development Studies, University
of Sussex, Brighton BN'l gRE,
UK.90pp. ISBN 0 903715 84 8.
The Participatory Rural Appraisal
(PRA) approach was developed
over the last decade mostly from
field experience. This paper
explains how Rapid Rural
Appraisal became PRA after real-
ising that interaction with farm-
ers should not primarily aim at
extracting information for

outsiders' use but directly sup-
oort farmers in their own devel-
opment efforts. Acknowledge-
ment of local caoacities to inno-
vate is crucial to this approach,
as is the use of visualisation rath-
er than only words in interactions
with villagers. Evidence suggests
that results of PRA are not worse
than those of exhaustive studies
requiring much higher inputs of
manpower and money. A main
challenge is to spread the PRA
approach while safeguarding
quality, without formalising it too
much. The paper gives a good
overview of present experiences
and thinking in PRA, but no link
is made with participatory
approaches for interaction with
villagers beyond appraisal and
analysis, to plan and carry out
experiments as in Participatory
Technology Development. (LvV).

"L00k who's talking": a report of a training of trainers course in
participatory rural appraisal lor ActionAid Elhiopia edited by A
Cornwall, S Joseph et al. 1992. llED, 3 Endsleigh St, London WCl H
ODD, UK. 128pp.

Contour farming with living barie6. Practical Guide to Dryland
Farming 2. 1993?. World Neighbors,4127 NW 122 St, Oklahoma
City, 0K 731 20-8869, USA. 40pp. US$ 4.

Planling tree crops. Dryland Farming Series 4. 1993?. World
Neighbors, 41 27 NW 1 22 St, 0klahoma City, 0K 73120-8869, USA.
38pp. US$ 4.

Traditional bee managemenl as a basis for beekeeping develop-
menl in the lropics. Proceedings of 1st NECTAR seminar, Royal
Tropical lnstitute, Amsterdam, 7 May 1990, edited by J Kaal, HHW
Velthuis, F Jongeleen & J Beetsma. 1992. Netherlands Expertise
Centre for Tropical Apicultural Resources (NECTAR), P0 Box 141,
NL-6720 AC Bennekom, Netherlands. 86pp. ISBN 90 801204 1 3.

A sludy of the reasons for success or failure of soil conservation
proiects by NW Hudson. FAO Soils Bulletin 64.1991.65pp. ISBN 92
5 103087 1. FA0, Via delle Terme di Caracalla, l-00100 Rome, ltaly.

Paying the pdce of growing lobacco: environmental and socio-
economic impact of lobacco production in Arua District by 0K
Aliro. 1993. PAN0S Institute, London, UK. 24pp. PANOS
Publications, Angel House, 9 White Lion St, London N1 9PD, UK.

Innovalions in goat-keeping in
humid West and Gentral Africa:
a tool lor extension workers by
H Koper-Limbourg & D Oyeyemi.
1993. Dept of Animal Science,
0bafemi Awolowo University, lle-
lfe, Nigeria / Dept of Tropical
Animal Production, Wageningen,
Netherlands. 51 pp.
This booklet from the West
African Dwarf Goat project in lle-
lfe is primarily for extensionists
working with smallholders. lt
focuses on husbandry of dwarf
goats, but much of it also applies
to dwaf sheep. Main aspects
covered are mange control, pre-
venting Peste des Petits
Ruminants (PPR) and other
common ailments, feeding with
cut forage (gliricidia, leucaena)
and food wastes, and simple
ways to control goats by tether-
ing, fencing or housing.
Suggestions are given for
extending these innovations,
including some useful tools for
joint problem-solving by Jarmers
and extensionists. The innova-
tions are basically in the direction
of LEISA, exceot for the recom-
mendation to control mange with
lindane, one of the'Difty Dozen"
chemical pesticides. Free copies
from: Dept of Tropical Animal
Production, POB 338. NL-6700
AH Wageningen, Netherlands.
(AWB)

Dryland farming in Africa edited
by JRJ Rowland. 1993. Technical
Centre for Agricultural and Rural
Cooperation (CTA), P0 Box 380,
NL-6700 AJ Wageningen,
Netherlands. 336pp. ISBN 0 333
476549. t20. MacMillan Press.

Houndsmill, Basingstoke, Hants.
RG21 2XS, UK.
A very comprehensive text on the
technicalities of dryland farming,
focusing on Africa. lssues
addressed are drought, deseftifi-
cation and losses related to pests
and diseases. There are detailed



descriptions of smallholder farm-
ing practices, clearly showing
farmers' concern with risk reduc-
tion ratherthan maximum oro-
ductivity. Neither the availability
of farm inputs, labour and cash,
nor extension is examined in
detail. The book is technically
oriented, but the editor stresses
the importance of farmers' par-
ticipation and the input of social
scientists in agricultural
research. (WB)

Grasshoppers & locusts: the
plague ol the Sahel by John
Rowley & 0livia Bennett. 1993.
1 14pp. ISBN 1 870670 24 8.
t7.95. Panos Publications, Angel
House, I White Lion St, London
N1 gPD, UK.
This looks at how locusts and
grasshoppers are controlled in
Sahelian countries and raises
important questions about tne
short-lived nature of emergency
operations. Because the plagues -
particularly locusts - are limited in
time and patchy in occurrence,
damage calculations are hard to
make and funds for long-term
research are insufficient. There is
now evidence of high potential for
biological control through fungi
and insect growth regulators.
This requires proper pest moni-
toring (on the ground or by satel-
lite), training of pest scouts and
villagers' participation. Chemical
control now concentrates on Dro-
tecting crops rather than prevent-
ing swarm build-up. As pesticides
are heavily subsidised in the
Sahel, repofts on pest incidence
are often exaggerated to obtain
higher quantities. But fragile eco-
systems like the Sahel are very
sensitive to pesticides, and natu-
ral enemies of locusts and grass-
hoppers suffer at least as much
mortality. The report highlights
the lack of impact of the regional
control institutions, incapable of

. v o L U M E  9 . N O . 3 . . l t E l A  N E w S t E T T E R . 9 3 . 33

monitoring the pests for lack of
funding by the member states.
ffiB)

Soil conservation and suslain-
able land use: an economic
approach by Jan de Graaff.
Development-oriented research
in agricul ture 4.1993. Royal
Tropical Institute (KlT),
Mauritskade 63, NL-1092 AD
Amsterdam, Netherlands. 1 91 pp.
lsBN 90 6832042 4. Dft45.
This discussion o{ causes of soil
erosion and how to make land
use more sustainable emphasis-
es economic aspects and quan-
tification. lt presents new metho-
dologies for economic analysis
which take social costs and bene-
fits, but also external effects, into
account. Interesting examples of
cost-benefit analyses are given.
The complexity of concepts used
makes this book most useful for'insiders . (WB)

Non-governmenlal organizations
series. 1993. Overseas Develop-
ment Institute (0Dl), Regent's
College, Regent's Park, Inner
Circle, London NW1 4NS, UK.
1. Reluctant partners? Non-gov-
ernmental organizations, the
stale and sustainable agricultu-
ral development by John
Farrington & Anthony
Bebbington with Kate Wellard &
David J Lewis. 222pp. ISBN 0
415 08843 7 (pbk).  t12.99
2. Non-governmental organiza-
tions and the state in Africa:
rethinking roles in suslainable
agricultural developmenl edited
by Kate Wellard & James
Copestake. 331 pp. ISBN 0 41 5
08850 X (pbk).  f14.99.
3. Non-governmental organiza-
tions and the state in Lalin
America: rethinking roles in
sustainable agricultural devel-
opment by Anthony Bebbington
& Graham Thiele with Penelooe
Davies, Martin Prager &
Hernando Riveros. 290pp. ISBN
0 415 08846 1 (pbk).  t14.99.
4. Non-governmenlal organiza-
tions and the state in Asia:
rethinking roles in sustainable
agricultural development edited
by John Farrington & David

IN

Lewis with S Satish & Aurea
Miclat-Teves. 366pp. ISBN 0 415
08848 8 (pbk). t14.99.
This series examining how NG0s
lunction in agricultural develop-
ment comprises an overview vol-

ume and three regional studies,
which deal specifically with
farmers' participation in agricul-
tural innovation. Key questions
addressed are: relations between
NG0s and the state; effectiveness
of NG0s at strengthening local
organisations; donor pressures
on NG0s and their links to the
state. The main readers will be
ru ral development academics
and policymakers. The series is
not intended as an overview of
existing NG0s in the three study
regions. (WB)

&RR#
Keview

Applications of biotechnology
to traditional fermented foods
by the Ad Hoc Panel of the
Board of Science and
Technology lor International
Development, National Research
Council. 1992. ISBN 0-309-
04685-8. 1 99pp. National
Academy Press,2'101
Constitution Ave NW,
Washington DC 20418, USA.

Prepared on request of the US Agency for International Development,
this book deals with indigenous fermented foods and the role bio-
technology could play in improving the fermentation processes. The
many contributions provide a wealth ol information on the enormous
diversity and complexity of traditional methods for preparing and
preserving foods in developing countries. The book contains, for
example, interesting descriptions of the activities and micro-organ-
.isms involved in producing well-known foods such as Japanese mlso
(soybean and rice), Indonesian tempeh (soybean) and Nigerian gari
(cassava) and ogl (maize, sorghum or millet). But also less familiar
foods such as Ethiopian ayib (milk), Egyptian kishk (mitk and wheat),
Philippine balao balao (rice and shrimp) and savannah Alrican maasa
(sorghum or millet) - to name but a few - are described.

The book reflects the growing interest of the international develop-
ment agencies in indigenous technical knowledge. Subsequently this
knowledge is linked to formal research and development, in this case,
modern biotechnology, in attempts to improve the traditional
methods and to contribute to improved nutrition and reduced hunger
in the Third World. The authors recommend the following broad cate-
gories for biotechnological research on traditional fermented foods:
1) improving understanding of the fermentation process; 2) refining
the processes; 3) increasing the utilisation of the processes; and 4)
developing local capabilities.

The authors acknowledge that changes in the traditional methods
should take into account the role of the poor who developed and pre-
served the methods and how they could benefit from the modifica-
tions. However, very little attention is actually paid to these pro-
ducers. The book is heavily biased towards the technical dimensions
of food processing: improvement of starter cullures, improvement of
process control, scaling up of the process, and reduction of fermen-
tation time. The highly important social, cultural and economic
dimensions are only occasionally and superficially discussed. In
addition, the book lacks an explicit vision on the direction that devel-
opment should take. Such an undifferentiated, technical approach to
the development of traditionally fermented foods is unlikely to be of
benelit to the many small-scale producers who have developed these
age-old technologies.

Jacqreline 8roerse, Free University Amsterdam, Faculty of Biology, De Boelelaan 1087,
NL-l 081 HV Amsterdam, Netherlands.
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SCHOOL MANAGEMENT. In the
spring of 1 994, Larenstein
I nternational Agricultural College
will hold a 4-week course on
"Management of Agricultural
Colleges and Schools". lt is
intended for men and women
holding management positions at
agricultural colleges, schools or
tralning centres. Participants
should have a fair knowledoe of
the English language.

For more information write to: Larenslein
lAC, Frans van Delft, P0 Box 7, NL-74['0
AA Deventer, Netherlands, Fax +31 5700
84608.

C0URSE 0N lPM. The
I nternational Agricultu ral Centre
(lAC) in Wageningen,
Netherlands, organises the 23rd
international course on
I ntegrated Pest Management
(formerly international course on
plant protection) from 20 March
to 2 July 1994. Applicants shoutd
have a BSc degree or equivalent
in agriculture or biology, be
fluent in English and have at least
3 years of relevant experience.
Tuition fees amount to Dfl. 5000.
Applications should be senr
before 1 January 1994.

Write to: lAC, P0 Box 88, NL-6700 AB
Wageningen, Netherlands.

0UESTI0NS & ANSWERS. The
Henry Doubleday Research
Association (HDRA) offers a
question-and-answer service on
tropical organic agriculture. They
invite correspondence from any-
one interested in organic farming
and will do their best to assist
with specific queries on organic
methods. HDRA would like to
build up contacts with groups
actively involved in organic farm-
ing in order to exchange informa-
tion on practical examples of
organic techniques used by
smallholders. A series of techni-
cal leaflets and posters on
organic methods is being
developed. HDRA is keen on
hearing from people involved
in training and extension
concerning their requirements.

Send your queries and connents to:
HDRA, overseas Pr0jects C0ordinator,
Ryton-on-Dunsmore, Coventry CV8 3LG,
UK, Fax +44 203 639229.

PLANT PROTECTION IMPROVE-
MENT PR0GRAMME (PPtP). Are
you working in Botswana,
Tanzania or Zambia and interest-
ed in plant protection improve-
ment? National institutions,
NG0s and individuals might want
to obtain financial and/or techni-
cal support from PPIP. Types of
activities that could qualify for
support are; training courses on
new pest control methods, pest
surveys and yield loss assess-
ment in small-scale farming,
research into new and appropri-
ate pest control, indigenous
methods, natural pesticides, cul-
tural practices etc, development
of extension materials and
methods on appropriate pest
control practices and the safe
use of pesticides.

Fu nhe r i nformation f ro m : ??lP
C00rdinating Unit, Swedish University of
Agricultural Sciences, P0 Box 7044, S-
75007 Uppsala, Sweden, Fax +46
1 8672890.

PARTICIPATION IN APPROPRI-
ATE TECHNOTOGY
Last year a call for experiences
was published in the ILEIA
Newsletter for the study "The
Appropriate Development of
Technology", financed by GATE
and implemented by ETC/|LElA.
The study focused on participato-
ry approaches and methods used
in appropriate technology devel-
opment programmes. The study
report Developing Tools
Together can now be ordered
from GATE, ITDG, T001, GRET
and AT0L. These organisations
have formed a Steering
Committee, which will continue
searching for more experiences
(e.9. through a workshop), devel-
oping guidelines, training materi-
als, etc.

write to: GAIE, P0 Box 51 80, D-6236
Eschborn, Germany.

.  WA N  T  E  D  o

I am a researcher of the Farm
and Resource Management
Institute of Visayas State College
of Agriculture in the Philippines.
One of my research activities is
looking into the possibility of utit-
ising phosphate rock as a cheap
source of {ertil iser for farmers. I

would like to request any infor-
mation about a small piece of
equipment or tool that can pul-
verise phosphate rock into fine
particles ready for application in
the field.

Please write t0:Pastor P Garcia, FARMI,
VISCA, 8 Lourdes St, Pasay City 3129,
Phi l iDoines.

Forage husbandry is a key to
integ rated crop-livestock
systems, but little has been docu-
mented about how smallholders
actually manage forage resources
in the tropics and subtropics. For
a manual intended for extension-
ists, project workers and stu-
dents, we are seeking case exam-
ples of how small-scale farmers
are producing, harvesting and
feeding forages and feed supple-
ments, including cultivated
grasses or legumes, dual-pur-
pose crops, crop residues,
agroindustrial byproducts, kitchen
wastes and so-called "weeds". lf
you know ol any reports which
describe such forage husbandry
by smallholders - either indige-
nous practices or activities which
were inspired by development
projects and are continuing with-
out proiect supporf- then please
let us know.

Contact Woltgang Bayer and Ann Walers-
Bayer, R0hnsweg 56, D-37085 G6ttingen,
Germany, Fax +49-55.1-47948.

ENVIR0NET: C0MMUNtCAT|0N
FOR NATURAL RESOURCE
MANAGEMENT
In March 1993, KENG0 (Kenya
Energy and Environmental
0rganisations) and FTPP (Forest,
Trees and People Programme)
organised a workshop for editors
of East AJrican newsletters con-
cerned with community lorestry
and tree management. The main
aims of the workshoo were:
. to inform each other about

experiences in communicating
information via newsletters

. to find ways to improve infor-
mation flow between editors in
different East African countries
and between different levels
from national to local.

As these are questions of great
interest to lLElA, one of our edi-
tors also attended.

The workshop gave a chance
to learn some of the "tricks of the
trade" of newsletter editing from
experienced journalists and from
each other. Many of the newslet-
ter editors are trained in agricul-
ture and forestry but not specifi-
cally in communication for devel-
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.CONTRIBUTIONS.

Oyetunji, Lateef. Locally developed techniques of storing and pro-
cessing farm products. 3 pp. Describes some western Nigerian
practices 0f storing maize, cowpea, yam and cassava. Also gives
local recipes tor ogi(maize dough), akara (cowpea cake), making
yam chips and flour and for processing cassava into gari.

Escazo, Erlinda and Carien Olbers. Mr. Gasas' organic larm in
Agusan del Norte, Mindanao, Philippines. 12 pp. prepared as a
short article in a province-wide newsletter, this cedainly contains
interesting information lor a wider audience. The paper elaborately
describes the design of the banana farm of Mr. Casas. Apart from
banana, many other crops are planted, like corn, rice, plantain, root-
crops, vegetables and fruit trees.

Mathew, TJ. Simple msthods ol localised waler conservation.
8 pp. The author describes how pits and deep holes can be used for
water conservation. Mr. Mathew gives his own experiences: ,The
unusual drought of 1983 in Kerala (lndia) proved to me benefits of
my Localised Water Conservation. While the rest of the state was
facing severe water shortage, I had plenty 0f water and people all
round came and benefited by my water resources.'

Talawar, S and YP Singh. All productiye soils need not be lertile:
local soil laxonomy. 15 pp. Describing local soil classification
systems in Karnataka State, India^
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opment. They could also learn
from each other about how to
operate with "shoe-string', bud-
gers.

The editors from each counrry
- Kenya, Tanzania. Uganda and
Ethiopia - drew up action plans to
rmprove communication among
themselves. This will helo them
do a better job of generating and
spreading news about local activ-
ities and research in managing
on-farm trees and communal
forests. During the workshop, the
editors also produced the first
issue of their own networkino
tool, a newsletter called
Envi roNet. This "birthday,, rssue
describes activities of the various
groups represented at the work-
shop, including governmenr
forestry departments, researcn
institutes, tree-planting projects,
rural villages and a boy-scout
group (which brings out a comic-
strip newsletter on how local
people protect their trees).
Environ Net also includes tne
addresses of all the newsletter
editors who took oart.

Everyone hopes that ffpp witl
support future networking meet-
ings and co-learning workshops
for newsletter editors. lt is
planned that an issue of
EnviroNetwill come out of each
of these workshoos.

From the following addresses,
you can get details about region_
al activities and newsletters con-
cerned with tree management, as
well as the FTPP publications,
including the Forests, Trees and
People Newsleffer. To these
addresses, you can also send
articles about your own work
connected with forests, trees and
people for regional or interna-
tional publication:
Kenya: KENGO, P0 Box 48192,
Nairobi
Tanzania: Community Forestry
Section, P0 Box 426, Dar es
Salaam
Uganda: Forestry Dept, p0 Box
7062, Makerere Universitv.
Kamoala
Ethiopia: Forestry Research
Centre, P0 Box 30208, Addis
Ababa.

FUTURE ISSUES
"The best fertilisers are the
farme r's f ootsteps". ln
many tanguages, proverbs
indicate ancient wisdom.
This one is well known in
Germany and was shared
by Almut Hahn of AGRE-
C0L. ILEIA Newstetter
1194 on "locat inlormation
exchange" will address oues-
tions like: In what wav is infor-
mation exchange on LEISA differ-
ent from information exchange
on conventional agriculture?
What are specific problems,
strengths and weaknesses? How
is information and knowledge
communicated among the differ-
ent actors? What kind of infor-
mation do farmers need? Are
present information systems
neglecting, frustrating or sup-
porting indigenous communtca-
tion systems? What is the role of
Newsletters? What inf ormation
oo consumers need? What is the
role of the media (e.9. radio)? ls
it indeed better to convey knowl-
edge in pictures, canoons etc.?
Should fieldworkers and
researchers be de-schooled to
speak the farmers' language?
What about popular theatre for
LEISA promotion?

A second set of questions
deals with: How to document the
information and indigenous
knowledge? How to classifv
these documents and to whom
should these be accessible? Also
practical experiences, like man-
aging libraries and information
centres, making a newsletter,
training documentalists ano even
electronic mail communication
can be included.

lf you think your experiences
or reflections on these issues are
useful, please send your offers,
articles, proverbs, cartoons etc to
lLElA, Attn: Wim Hiemstra.
Deadline for contributions: 1 5
January 1994.

The second issue in '1994 will
focus on community landcare:
looking beyond the field and farm
to see how groups of farmers,
communities and different types
of landusers manage the sur-
rounding natural resources: soil,
water, plants and animals. This
may involve landuse manage-
ment in a watershed, a village
area or an ethnic area, or the use
of certain key resources such as
seasonally-flooded land. We are

, seeking afiicles about participa-
, tory landuse planning and imple-
, mentation, use of communat
: resources, use of off-farm

resources to intensify farming,
, managing nutrient flows between
, forests or pastures and cropland,

local institutions for natural
, resource management, questions
, of landuse rights, and dealing
, with conflict over resource use.

Contributions should reach ILEIA
by 1 March 1994.

RECTIFICATIONS
In the last issue on Cutting back
on chemicals" some mistakes
were made. The name of author
Emilio Eweg of the articte .The
other colour of cotton" (page 20)
was spelled wrong. lt should
have been: Erlijn Eweg.

0n page 27, it was stated that
for obtaining Rachel Carson's
Silent Spring, tRRl should oe
contacted. This is not (yet?) the
case. The lRRl address should
go together with the book,4
Primer on )rganic-Based Rice
Farming.

In the article on lpM and
Farmer Field Schools in
Indonesia, it should read on page
17, bottom of first column; 'But
as appeared in the first oost
training season, the FFS /,
Central Java, not in West Java,
had left the farmers .... Farmers,
response to the white stemborer
attack in West Java was baseo on
the explanation received in the
IPM training as well as their own
creativity. Hence, farmers, con-
trol strategy varied greaily.', 0n
page 18, column 2, "Even buying
it from their own cash was not
allowed" should read: "However,
farmers did not succeed to con-
vince the local KUD authorities
and had to accept the complete
pacl(age."

In "New in Print", a book was
reviewed titled Soil conservalion
and suslainable land use: an
economic approach, by Jan oe
Graaff. Unfortunately, the
abstract that followed belonged
to a different publication. The

correct version is printed
in this issue. We apolo-
gize for the mistake.

REGISTER OF SUBSCRTB-
ERS
The register of subscrib-
ers of the tLEIA
Newsletter is now avail-
able for free. lf you nave

, not mailed your order form vet (it
, was included in issue 2/g3).

please do so now. lf you do not
, have the order form, you may
, use a postcard indicating which

register you would like to receive.
, Do not forget to mention your

registration number, as this
saves us a tremendous amount
of workl

REVIEWERS ILEIADOC
Further to our call for reviewers
of documents for our dataoase
lLElAD0C, we have received
some 30 reactions. Reviewers
may keep the reviewed book as
payment for their work. Abstracts
should be about 300 words and
sent back preferably on diskette
( in ASCII) .  You wi l t  not get a per-
sonal reply, but your names ano
specialisations are registered.
Should a title come up that fits
your qualifications, we will con-
tact you for a review. Some of
you will receive your first boor
soon. lf you do not receive any
books at all, it will be because
your qualifications do not meet
our specific requirements.

Any other readers interested in
this line of activity can write ro
Wietse Bruinsma, ILEIA's oocu-
mentalist.

TRAINING IN TEISA/PTD
In ILEIA Newstetter 4/92,we
placed a call for experiences to
find out about existing training
possibilities in sustainable aorr-
culture, especiaily at fietd levit.
We are pafticularly interested in
regional courses, for these are
still sadly underrepresented in
our training database. Therefore,
we now renew this call.
Remember: sending in a course
description may bring more par-
ticipants. We would also like ro
find out if any other organisa-
tions are compiling similar data-
bases on training. pooling our
efforts would certainly be
rewarding. Send your contribu-
tions to Wietse Bruinsma, ILEIA s
documentalist.
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Dear Editor,

I have read with delight the notes of Giri Raj Kattel from Nepal about psychic nut, Jatropha
curcas L. published in ILEIA Newsletter 2/93. The notes provided more valuable informa-
tion about the plant. ln the Philippines, we only use it as a hedge row along roadsides or
occasionally as a purgative. lt's very exciting to learn the variety of its uses which we do
not harness at all.

Presently, I am working on the insecticidal action cf its seed kernel oil on cotton boll-
worm (Helicoverpa armigera), flower weevil (Amorphoidea lata) and pink bollworm
(Pectinophora gossypiella). The oil has an insect growth regulatory (GR) effect on these
insects. IGR effect is the production of abnormal larvae or pupae or adults upon ingestion
or topical application. ln addition, it also causes partial sterility of the insects, that is, egg
laying is greatly reduced.

The oil is a juvenile hormone (JH) mimic, i.e. it simulates the function of the insect's
growth hormone. Juvenile hormone is responsible for the maintenance of immature (larval)
characters, the absence of it transforms the insect to its cocoon (pupal) stage.

The oil inhibits the epidermal cells from elongation and causes disintegration of the egg
shell of the female insects, accounting for the observed morphological abnormalities.

Its water extract of the seed kernel oil produces similar abnormal effects but requires
higher dosage for effectivity.

Presently, I have formulated the oil into an emulsifiable concentrate which will be fufther
evaluated under field conditions for efficacy on cotton and eggplant insect pests.

I may not be able to directly give answers to the Nepalese farmers' observation on the
plant's ability to ward off rats and crabs, but surely the information will enrich them further
technologically, that is, the oil as an insect pest control agent.

Thank you for networking information worldwide through your newsletter. More power to
you.

Aida D Solsoloy
Cotton Research and Development lnstitute, Mariano Marcos State University,
Batac, llocos Norte, Philippines
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ILEIA (lnformation Centre tor Low-External-
Input and Sustainable Agriculture) was esta-
blished in 1982 by lhe ETC Foundation and
is funded mainly by the Netherlands lvlinistry
of Development Cooperation. Project funds
are assured ti l l  eady 1 994.

ILEIA's long-term objective is lo contribute
to a situation in which Low-External-lnput
and Sustainable Agrrculture {LElSAl is
. widely adopted as a valid approach to

agricultural development, complementary
to hagh-external-input agriculture,

. recognised as a means to balance locally
available resources and local knowledge
with modern technologies requiring
inputs from elsewhere,

. valued as a useful perspective in plan-
ning and implementing agricultural
research, education and extension,

. developing and consolidating its stock of
knowledge and scientif ic basis.

LEISA is agriculture which makes optimal
use of locally available natural and human
resources (such as climate, landscape, soil,
water, vegetation, local crops and animals,
local skil ls and indigenous knowledge) and
is economically feasible, ecologically sound,
culturally adapted and socially just. The use
of external inputs such as mineral ferl i l isers,
pesticides and machinery is not excluded
but is seen as complementary to the use of
local resources and has to meet the above-
mentioned criteria of sustainabil ity.

ILEIA seeks to reach these objectives by
operating a documentation centre; publis-
hing a quarterly newsletter, bibliographies,
resource guides etc; holding international
workshops; and supporting regional netw-
orks in the Third World.

BACK COPIES of the ILEIA Newsletter
are available: (US$ 5)
Vol.3/No.1: lntegrated nulrient supply
Vol.3/No.2: Diversity
Vol.3/No.3: lvl icroclimate management
Vol.4/No.1 : [,4ountain agriculture
Vol.4/No.3: Participatorylechnologyde!,t
Vol.4/No.4: Enhancing dryland agriculture
Vol.5/No.'1: Discussion on sustaining

agriculture
Vol s/No.2: Intensitying agflcullure rn

humid areas
Local varieties
Assessing f arming techniques
Learning for sustainable
agriculture

ILEIA

Vol.5/No.4:
Vo l .7 /No.1 /2
Vol.7/No.3:
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Vol.7/No.4: Searching for synergy
Vol.8/No.1: Creating a healthy environment
Vol.8/No.2: (reprint) Lel s work together
Vol.8/No.3: Livestocksustaininglivelihoods
Vo l .g /No.1 :  Keepro l l ing
Vol.g/No.2: Cutting back on chemicals

(issues not l isted are out ol print)

Also available: Participatory Technology
Development in sustainable agriculture:
an introduction. 1989. 40 pp. US$7.50.
Le d6veloppemenl participatil de technc
logies, a translation into French of ILEIA
Newsletter Vol.4/No.3 (US$ 5).
Third World readers may request a free copy.

The opinions expressed in the articles do not
necessarily reflect the views ol lLElA.

Readers are encouraged to reprint or trans-
late anicles with acknowledgement. Please
send a copy of any reprint or translation to:

ILEIA PO Box 64 NL.383O AB Leusden Netherlands
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